


Annealing these stainless 


steel jet-engine ports at 
1800 F is the first step 
in applying a high-tem- 
perature ceramic coating 
to them. (See page 2). 
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Quality... the best economy of all 


To hit the exact qualities you want... 
you need a choice of quenching oils 


You can get by with just one 
quenching oil. But you can’t al- 
ways get the best results... not 
when you measure quality to a 
fine degree. Very often, you need 
a choice. 

Sun makes quenching oils to 
reduce cooler-maintenance costs... 
oils with high antidecomposition 
qualities. ..oils for fast-quench- 
ing operations . . . oils for mar- 


Montreal. iu 
MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 


quenching...and other “specials.” 
See your Sun representative for 
help in evaluating your quenching 
needs. He’ll show you how to save 
money while maintaining quality 
... the best economy of all. 
Sun Om Company, Philadel- 
phia 3, Pa. Dept. MT-7. 
In Canada: Sun Oil Company 
Limited, Toronto and ee 


Photo courtesy of J. W. Rex Corp 
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NEW DEVELOPMENTS IN HIGH 
TEMPERATURE CERAMIC COATINGS 


By FREDERICK D. SHAW, Vice Pres. & Gen. Manager 
The Bettinger Corporation 


Milford, 


oo STRIDES in the development of mankind’s 

mastery over heat and metals have been made in 
a comparatively short time. The steel industry was not 
developed until the 19th century after the ceramist had 
provided the necessary brick and crucibles for the con- 
tainment of molten metal. 


Metallurgical Developments 


Since that time, the science of metallurgy has de- 
veloped tremendously in a never-ending search for 
better high-temperature material. Today we are not 
concerned with materials for a steam turbine operating 
at 1200°F, but with materials for a gas turbine oper- 
ating at 2000°F or with a rocket nozzle operating at 
5500°F. 

At one time the 1200°F material was a very serious 
problem. Now we are working in the range of 2000°F; 
3000°F is on the way and 5000° is not beyond the 
realm of possibility. This is progress, and the demands 
will never diminish. 

If we consider the 92 natural elements, not more 
than 20 have melting points above 3000°F and the limit 


lod 

=. co 

i” ye a 

Fig. 1—After the nozzle boxes have been annealed at 1800°F + 
25°F for 10-15 minutes to relieve stresses and bring out scale on the 
surface to improve effect of pickling or etching, they are next given 
an acid treatment as shown here. It removes scale and etches sur- 
faces completely clean. Box around acid tank is part of exhaust 


system, which is most important because solution of nitric and hydro- 
fluoric acids is maintained at 200°F. 
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Mass. 


of alloy usefulness is 2200°F. This is one property 
we can do nothing about. 

Metallurgists have done a great job in material de- 
velopment. Starting with iron base materials they have 
created new alloys, stainless steels and now the chrom- 
ium-based materials. They know the effects of minor 
additions and of impurities on physical properties; they 
understand what is happening in creep, what goes on in 
heat treatment, and what the properties of the materials 
are. 

The great strides made in metallurgy are now being 
duplicated in the science of ceramics. Comparable 
advances are being made up the temperature scale. 

The metallurgist has been fortunate in the materials 
he has to work with. He can melt, cast, heat treat and 
have a homogeneous mixture with a wonderful metallic 
type of bonding which permits flow, ductility and good 
impact properties. Unfortunately, it is some of the 
properties of the metallic bond which are now limiting 
the operating temperature of the alloys. 


Development of Ceramic Coatings 

These limitations have resulted in greater interest in 
ceramics, first in military uses such as jet engines, 
rockets, earth satellites, launching pads, etc. And now 
increasing attention is being paid to the host of peace- 
time needs which have developed in the past few years. 

The Bettinger Corporation, for example, now uses 
more than 20 different coatings on a production line 
basis, with more than 400 specific laboratory applica- 
tions. These are being swiftly converted to production 
basis as the need and demand arises. 

At this moment, coatings are grouped into three 
basic types: 

1. For use on low carbon or low alloy steels. 

2. For use on stainless steels of either American 

Iron and Steel 300 or 400 series. 

3. For premium temperature alloys. 

Coatings for the electronics industry and for resist- 
ance to corrosive liquids at elevated temperatures might 
represent two additional types; progress in these fields, 
particularly the former, has been remarkable in the 
past year or so. 


Types of Coatings 


Coatings for low carbon or alloy steel are basically 
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Fig. 2—Spraying covers outside surfaces of nozzle box. Expert oper- 
ators are required for this work because cast thickness must be held 
at from 0.001 to 0.0015 in.; less than this doesn’t give 100% pro- 
tection, more tends to allow spalling during thermal-shock tests. 


a cobalt base groundcoat. They are usually made by 
incorporating one hard groundcoat and one low-firing 
groundcoat with the addition of 25 pounds of calcium 
alumina to 100 of frit. This proportion varies some- 
what. The purpose of the low-firing groundcoat is to 
seal off oxygen at low temperatures to prevent oxidation 
of the metals as the temperature is raised. After the 
coating has fairly well matured, the alumina takes over 
to form a refractory, heat-resisting coating. 

Applications using stainless steel in the AISI 300 
and 400 series can be made with many modifications. 
The Bettinger Corporation has developed hundreds of 
formula variations to obtain special characteristics. 
Some of these coatings have good dielectric strength, 
as well as fatigue and thermal shock resistance. They 
can be heated to 1700°F and quenched in cold water 
for at least 10 cycles without damage. 

In formulating for premium alloys, refractories are 
usually added to gain additional heat protection. Often 
high-firing cobalt enamels are used with very high per- 
centages of alumina to obtain coatings with optimum 
properties. 
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With use of appropriate refractory materials, the 
coating can be made either highly reflective or highly 
emissive. Thus the coatings can be used to reduce 
metal temperature. In effect, reflective coatings turn 
back some of the heat that would normally reach the 
metal, while emissive coatings help dissipate the heat 
from the metal. It has been found in many cases that 
reflective coatings can reduce metal temperature on the 
inside by as much as 200°F. 

Coatings with the highest reflectivity or lowest in 
emissivity are those formulated with high percentages 
of dense, white oxide and low percentages of glass. 
Zirconium spinel and Treopax appear to be the best 
oxides for this purpose. Such coatings must be applied 
in much greater thickness than ordinary high tempera- 
ture ceramics since they must be impervious to stray 
radiation from the base metals. 

Coatings with high emissive, low reflective values, 
on the other hand, must be dark in color and have a 
rough and matte surface, and they are applied thin, 
one to two thousandths of an inch. Some refractories 
commonly used in coatings of this type are nickel oxide, 
chromic oxide, ferrosilicon and chromide. 

In recent years, coatings have also made impressive 
inroads on reducing the more than $6 billion loss 
attributable to corrosion each year. As wider under- 
standing of their protective properties is gained, their 
employment in this area should increase. 


Performance of Ceramic Coatings 
An idea of the coatings’ performance under severe 
mechanical and thermal shock conditions can be had 
from recent impact tests. When properly applied, the 
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Fig. 3—Slushing is method of coating inside surfaces. Liquid is poured 
in thin stream from hose, allowing gravity to spread it. Consider- 
able operator skill is also required here, for parts must be tipped 
and tilted to obtain good flow and even coverage. 


coatings do not require special handling. While a sharp 
blow may fracture the coating at the impact point, a 

thin protective film will remain. 
Such spots will heal themselves during subsequent 
(Continued on page 34) 





THE WHY AND HOW OF QUENCHING 


By CLARENCE A. SIEBERT, Professor of Metallurgical Engineering 
University of Michigan 
Ann Arbor, Mich. 


HE HEAT TREATMENT of steel has received 

considerable attention in the last thirty to forty 
years, and our knowledge of the factors affecting the 
decomposition of austenite has been greatly enhanced 
during this period. It is not the purpose of this article 
to discuss all of the factors affecting the hardening of 
steel, but rather to concentrate on the one factor of 
cooling, regardless of the hardening characteristics of 
the steel. 


Legend 
Cooling Transformation Diagram 
Isothermal Transformation Diagram 
Cooling Curves 
Transformation During Cooling 
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Fig. 1—Correlation of i ling and isothermal transforma- 
tion diagrams with end-quench hardenability test data for an 8630 
type steel. (Carilloy Steel Book) 





The why of quenching can be summarized in a few 
words. The steel is quenched to prevent the austenite 
from decomposing under equilibrium conditions thereby 
producing microstructures which alter the mechanical 
properties of the steel. If we cooled a hypoeutectoid 
steel under equilibrium conditions, the microstructure 
would be ferrite and pearlite, and the carbon content 
of the pearlite and the proportions of pearlite and pro- 
eutectoid ferrite would be those corresponding to the 
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phase diagram of the steel. This, naturally, would be a 
function of the alloy content of the steel, as the effect 
of alloying elements on the carbon content of the 
pearlite is to shift the carbon content to a lower value 
than that of the plain iron-carbon alloy. However, when 
this same steel is cooled at a faster rate than that neces- 
sary to produce equilibrium conditions, the austenite 
will decompose at subcritical temperatures. The result- 
ing microstructure will have less proeutectoid ferrite 
and more pearlite, and the carbon content of the pearlite 
will be less than that of the equilibrium structure. As 
the rate of cooling is increased the austenite decomposes 
at lower temperatures, and the pearlite becomes increas- 
ingly finer. The rate of cooling may be increased to the 
extent that the proeutectoid ferrite and pearlite are sup- 
pressed and only bainite and/or martensite are formed. 
Fig. 1° shows an isothermal transformation, and a 
cooling transformation diagram for an 8630 steel. 
Cooling according to curve A results in a micro- 
structure of all martensite. Cooling histories represented 
by curves B through D result in a structure of ferrite, 
bainite, and martensite with increasing proportions of 
ferrite and bainite in the structure as the cooling pro- 
gresses from B to D. This, in turn, has a marked in- 
fluence on the mechanical properties of the steel. 
The word quenching, when applied to the heat treat- 
ment of steel, covers the process of cooling the steel 
from the austenitizing temperature at such a rate that 
the decomposition of the austenite will occur at sub- 
critical temperatures. The quenching medium can be 
a gas, liquid, or solid, the latter being water cooled 
quenching dies. The quenching problem is one of heat 
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Time, seconds 
Fig. 2—Menner in which a water-quench lowers the surface tempera- 


ture of a piece being q hed at stages of the quench. 
(Pilling and Lynch) 





() U. S. S. Carilloy Steel Book, 1948, page 31. 
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transfer. The quenching medium extracts heat from 
the surface of the steel which results in a temperature 
gradient being set up in the body of the steel and heat 
to flow in the body to the surface of the steel. 

Pilling and Lynch) conducted an extensive investi- 
gation on quenching and determined that three distinct 
Stages of cooling occur when the quenching is done 
in a medium which undergoes vaporization during part 
of the quenching cycle. Fig. 2, reproduced from their 
work, shows the cooling curve of the center of a small 
cylinder quenched into water. It is immediately ap- 
parent that the cooling rate, that is, the slope of the 
curve at any given temperature, is a variable with 
temperature. The first stage A is the vapor blanket 
stage. This is the stage where the water is vaporized 
and a steam blanket surrounds the steel. Heat transfer 
under this condition is rather slow. Stage B represents 
the condition where the water reaches the surface of 
the steel and is vaporized thereby extracting greater 
amounts of heat due to the latent heat of evaporation. 
Stage C occurs when vaporization no longer occurs and 
the heat transfer is through the liquid film on the sur- 
face of the steel. The rates of cooling in this stage are 
slower than those encountered in Stage B. Grossmann“? 
replotted the data of Fig. 2 to show rates of cooling and 
this is shown in Fig. 3. It can be seen that the rate of 
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Fig. 3—The data of Fig. 2 re-plotted to show rates of cooling instead 
of times of cooling. 


(2) N. B. Pilling and T. D. Lynch, “Cooling Properties of 
Technical Quenching Liquids”, Transactions, American 
Institute of Mining and Metallurgical Engineers, Vol. 62, 
1920, page 665. 

(8) M. A, Grossmann, Elements of Hardenability, published by 
American Society for Metals, 1952, page 63. 
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cooling increases with decreasing surface temperature, 
reaching a maximum at approximately 450°C, and then 
decreases with further decreasing surface temperature. 


From the above discussion it is clearly evident that 
the quenching of steel falls into the category of un- 
Steady state heat-transfer. The temperature of the steel, 
the coefficient of heat-transfer, the specific heat, and 
the thermal conductivity are changing in the quenching 
process as well as the crystalline structure which has an 
effect on some of the above variables. 
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Fig. 4—The thermal conductivity of ferrite, pearlite, martensite, and 
austenite. 


Newton’s law of unsteady state heat transfer is ap- 
plicable to the quenching of steel. However, in attempt- 
ing to handle this complex problem many investigators 
have resorted to simplifying assumptions to arrive at 
an approximate answer to the problem. 


Russell prepared a useful set of tables for coping 
with unsteady state heat transfer problems utilizing the 
assumptions that H, the severity of the quench, and a, 
the thermal diffusivity, are constants. These constants 
are defined as follows: 


a when C = coefficient of heat transfer 
k = thermal conduction 


Ss = specific heat 
p = density 


One of the factors involved in hardenability calcula- 
tions of steels is the so-called quenching constant H. 
However, we must remember that the assumption of a 
constancy of diffusivity has a direct bearing on the 
quenching constant H. It is therefore desirable to 
examine the effect of temperature on the various fac- 
tors which are incorporated into the constants. 


(4) T. F. Russell, “First Report of the Alloy Steels Research 
Committee,” Special Report 24 of the Iron and Steel 
Institute, 1936. 





The three stages of cooling described above have 
three widely different values of coefficients of heat 
transfer. The coefficients for the vapor stage are small, 
those for the evaporation stage are high, and those for 
the liquid stage somewhere between the values of the 
vapor and evaporation stages. For moderate size pieces 
the first and second stages of quenching are accom- 
plished in a small fraction of the time necessary to cool 
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Fig. 5—Diffusivity of various structures at a series of temperatures, 
in square centimeters per second, degrees Centigrade. (After Austin) 


the entire piece and the majority of the heat is extracted 
during the third stage of cooling. While the coefficient 
of heat transfer in the third stage still varies with tem- 
perature, the change is small compared with the change 
from the second to the third stage of cooling. 

The effect of temperature on thermal conductivity 
according to Austin‘) is shown in Fig. 4. It can be 
seen that the conductivity of austenite increases while 
those of the decomposition products decrease with in- 
creasing temperature. The problem is further compli- 
cated by the fact that austenite and decomposition 
products exist at the same time as soon as decomposi- 
tion starts in the piece being quenched. 

Grossmann") presented diffusivity data which are 
shown in Fig. 5. The diffusivity of austenite increases 
and that of the decomposition products decrease with 
increasing temperature. Diffusivity values of 0.058 to 
0.064 cm*/sec. appear to fit experimental results to a 
fair degree of approximation. The variation of specific 
heat and density with temperature and crystalline struc- 
tures are reflected in the diffusivity values. 

Carney and Janulionis":*) made an extensive study 
of the quenching constant H from cooling curve data 


(5) J. B. Austin, The Flow of Heat in Metals, published by 
American Society for Metals, 1942, page 50. 

(6) M. A, Grossmann, Elements of Hardenability, published by 
American Society for Metals, 1952, page 91. 

(7) D. J. Carney and A. D. Janulionis, “An Examination of the 
Quenching Constant, H,” Transactions, American Society 
for Metals, Vol. 43, 1951, page 480. 

(8) D. J. Carney, “Another Look at Quenchants, Cooling Rates, 
and Hardenability,” Transactions, American Society for 
Metals, Vol. 46, 1954, page 882. 


obtained on 18-8 austenitic steel. The use of an austen- 
itic steel minimized the temperature effect on thermal 
conductivity and diffusivity as well as the complication 
introduced by the heat evolved when austenite trans- 
forms into its decomposition products. They used Rus- 
sell’s tables to evaluate H. Some of their results are 
shown in Figs. 6-10. They have included a sample 
calculation in reference“. 

Fig. 6 shows the H values for various sized rounds, 
quenched into water, as determined from cooling curves 
placed at the center of each of the rounds. You will 
note that the H value for the 2” round is not constant 
at any of the terminal temperatures. For the larger 
size rounds, the H values become substantially constant 
for terminal temperatures below 1200°F. However, the 
H value decreases with increasing diameter of the bar. 

Fig. 7 shows the H values determined by quenching 
various sized rounds into oil. It can be seen that the 
H values vary with the terminal temperature and also 
decrease with increasing size of the round. Fig. 8 shows 
the H values obtained on water quenching a 3” round 
as a function of the placement of the thermocouple 
within the bar. It can be seen that the H value varies 
with the position of the thermocouple, decreasing as the 
position of the couple varies from near the surface to 
the center of the bar. 

They also included some data on 1080 and 9460 
steels. These data are reproduced in Figs. 9 and 10. 
You will note that the difference in H values as affected 
by size is not as great for the 1080 steel as that en- 
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Fig. 6—Effect of temperature and size on H value for 18-8 water 
quenched from 1550°F. 
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countered in the austenitic stainless steel. It can also 


be seen that the difference in H values for the various 


sized bars is greater for the 9460 steel than for the 
1080 steel. The same value of diffusivity was used in 
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Fig. 7—Effect of temperature and size on H value for 18-8 oil 
quenched from 1550°F. 
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1600 


calculating the H values for all of these steels. Some 
of the difference between the 18-8 and hardenable steels 
can probably be attributed to the fact that a decomposi- 
tion of the austenite occurred in the 1080 and 9460 
steels which would have a marked effect upon the dif- 
fusivity factor. The differences noted for the 1080 and 
9460 steels can be partly due to the greater harden- 
ability of the 9460 steel and the temperature at which 
the decomposition of austenite occurs. 
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Fig. 9—Variation of H with temperature and size for 1080 water 
quenched from 1550°F. 
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The severity of the quench, H, is an integral part 
of hardenability considerations. Hardenability consid- 
erations are based upon the assumptions that equal 
cooling histories in various sized rounds of the same 
heat of steel will produce the same microstructure and 
therefore the same hardness value. The criteria for 
equal cooling histories are based upon the rate of 
cooling at 1300°F, time to half temperature, or some 
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Fig. 10—Variation of H valve with temperature and size for 9460 
water quenched from 1550°F. 





other base for comparison. The microstructure is taken 
as some fraction of martensite plus high transformation 
(Continued on page 43) 
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CONTINUOUS STRESS-RELIEF OF 
TRANSFORMER LAMINATIONS 


By ANTHONY NICHOLLS, Information Officer 


Metalectric Furnaces, Ltd. 
Smethwick, England 


Pe eck 


Fig. 1—Charge end of continuous stress-relieving furnace at the 
works of British Thomson-Houston Co., Ltd., Rugby, England. 


HERE IS AN increasing demand in industry for 

continuous manufacturing processes, to replace 
batch production. The industrial furnace designer is 
constantly reviewing established practice to see whether 
improvement is possible. A good example of the results 
achieved by such reconsideration may be seen in the 
process of stress-relieving cold-rolled silicon steel trans- 
former laminations. 

In Britain, as in the United States, it has for some 
years been standard practice, after the stamping opera- 
tion, to stress-relieve the sheet in a lift-off furnace. One 
of the requirements in the manufacture of these stamp- 
ings is a high ‘space factor’: buckling and ‘rivelling’ of 
the edges of the sheet are bound to make a bulky trans- 
former. The lift-off furnace has normally been used 
for their heat treatment since it allows the careful plac- 
ing of packs of laminations which are then left undis- 
turbed throughout the heating cycle. 


Lift-off Method 


As soon as the process is considered carefully, it 
becomes clear that the lift-off furnace has several 
serious disadvantages. Considerable difficulty is experi- 
enced when loading the furnace. The stampings vary 
considerably in length and width, and production 
methods are such that there is very seldom a furnace 
load of one size of stamping. Great skill and care are 
necessary to fit the greatest number of stampings on 
the furnace base while allowing good heat transfer to 


the load, and thus avoiding distortion of the stampings. 

Also, even if production methods were such as to 
give a large number of the same size sheets at the same 
time, it would be undesirable to have an unbroken 
stack of stampings reaching the full piling height of the 
furnace; heating up and cooling would be extremely 
slow. Moreover, this cannot be overcome by increas- 
ing the heating rate since this gives rise to serious dis- 
tortion of the sheet. 

It is worth noting that the adoption of a slow heat- 
ing and cooling cycle does not completely cure this 
trouble, although it does reduce it to some extent. In 
practice steel spacer pieces are placed every six to 
eight inches to separate the packs and allow heat trans- 
fer vertically as well as by edge heating. The next pack 
is then supported on a steel plate to reduce distortion. 
Thus a considerable weight of steel is uneconomically 
heated in each cycle. To ensure complete soaking of 
the stampings, the spacer pieces and the furnace cover 
require a 45-50 hour cycle. 


Fig. 2—Discharge end of the furnace. 


This length of cycle brings a further difficulty. 
Carbon is an undesirable impurity in electrical sheet, 
and the manufacturer aims at reducing it to a very 
low level: certainly below 0.008%. Such sheet is of 
course highly susceptible to carbon pickup during heat 
treatment; the atmosphere must therefore be non-car- 
burizing especially since the sheet is in contact with the 
atmosphere for a long period. For this reason an at- 
mosphere derived from cracked and burned ammonia 
—not the cheapest of atmospheres—is required for a 
lift-off furnace. 

(Continued on page 10) 
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New Protection 
For YOUR 
Equipment— 





At Temperatures 


Up To 3300F 





ALUNDUM* castables 
offer unusual 
advantages to all 
industries using 


high temperature 


installations 


The new Norton ALUNDUM Cast- 
ables are made in two types: 33-I In- 
sulating and 33-HD Heavy Duty. At 
temperatures up to 3300°F both 
types have been extremely successful 
in protecting high temperature proc- 
essing — in many industries and 
many different installations. 

ALUNDUM 33-I Insulating Castable 
is made up primarily of pure alumi- 
num oxide bubbles, tiny and count- 
less. Forming a network of air spaces, 
it assures excellent insulation, even 
at highest commercial temperatures. 

ALUNDUM 33-HD Heavy Duty 


Will fire continuously up to 3300°F. This Harrop gas-fired furnace, 
recently developed by the Electric Furnace Division of the Harrop Ceramic 
Service Company, Columbus, Ohio, is particularly applicable to the firing 
of ceramic oxide bodies. Norton ALUNDUM 33-1 Insulating Castable 
selected for the inner lining of the furnace and its roof, provided com- 
pletely satisfactory protection under repeated tests at highest operating 


temperatures. 


Castable is chiefly composed of dense 
grains of pure aluminum oxide. It is 
recommended for forming dense mon- 
olithic surfaces in many types of fur- 
naces where high temperature condi- 
tions are particularly severe. 

Both 33-I and 33-HD Castables 
are very easy to store, mix and use. 
With them you can cast simple or 
complex shapes quickly and eco- 
nomically, replace more expensive 
pre-fired shapes, and cut mainte- 
nance and replacement costs to very 
lowest. Ask your Norton Represen- 
tative for details, and for the folder 


Two Norton Castadles. Or write to 
NORTON COMPANY, Refractories 
Division, 626 New Bond Street, 
Worcester 6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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CONTINUOUS STRESS-RELIEF 
(Continued from page 8) 

On many counts then, the traditional method seems 
far from ideal: and Metalectric Furnaces Limited, 
Smethwick, England, who have built a considerable 
number of lift-off furnaces, were led to the conclusion 
that a continuous furnace might have many advantages. 


Continuous Furnace Method 

Several advantages seemed possible: first a very great 
reduction in the time cycle—always an important point 
for production schedules; second, a cheaper form of 
atmosphere could be used because the shorter heating 
time would bring a great reduction in the risk of carbon 
pickup; third, a much better flow of work would be 
possible because a continuous furnace could be designed 
to suit the maximum width of sheet and variations in 
length would be unimportant; and fourth, a consider- 
able fuel saving was likely because there would be no 
spacer pieces and steel plate to heat up. 

Accordingly, Metalectric engineers carried out a 
series of tests on a continuous furnace arranged to use 
any industrial controlled atmosphere. In this way it 
was possible to compare the effect of various atmos- 
pheres on the physical and electrical properties of the 
sheet. By arrangement with one of the leading manu- 
facturers of electrical equipment, matched pairs of test 
pieces were cut from sheet: one test piece in each pair 
was stress-relieved by the manufacturer’s usual method; 
the other was heat treated in a continuous furnace. The 
samples were then tested and compared. 


Test Samples Compared 

The results showed conclusively that the long cycle 
lift-off process was unnecessary. The continuously 
treated test pieces were in much better physical con- 
dition than those from the batch process. In electrical 
tests there was less difference; nevertheless there was 
still a slight advantage in favor of the continuous 
process. 

The next step clearly was to stress-relieve sufficient 











Fig. 3—1,000 cubic feet per hour Hi-Nitrogen plant. 


stampings to build a complete transformer. This was 
necessary to prove the method and also to show that 
the higher heating and cooling rates obtainable in the 
continuous process had no deleterious effects on the 
laminations. The experiment was completely success- 
ful; an important point was that the laminations were 
completely flat, and the atmosphere used was only one- 
fifth the cost of the cracked and burned ammonia. 


Metalectric Furnaces Limited have now built a large 
number of continuous furnaces for this work, with out- 
puts ranging from 20 to 60 long tons per week. Ex- 
perience gained on these plants has shown that while 
the total cost of stress-relieving in lift-off furnaces varies 
between $24.00 and $30.00 per long ton, in the con- 
tinuous furnace the cost is from $16.00 to $22.00 per 
ton: a very substantial saving. 


Typical Continuous Furnace 

A typical furnace for this work is shown in Figs. 
1 and 2. It is installed at The British Thomson-Houston 
Company Limited, Rugby, England. The overall length 
of the furnace is 60 feet, and the heating section has 
two separately-controlled zones. The nickel-chromium 
tape elements are fitted to the sides and hearth of the 
chamber, and are rated at 120kw. Although the 
normal working temperature is 1500°F, the furnace is 
designed to operate up to 1650°F. The cooling section 
is water-jacketed and is mounted on rollers to allow for 
expansion. The conveyor is 26” wide to handle lami- 
nations up to 24” wide. It is driven by a variable speed 
gear, and the usual belt speed is 1 foot per minute, 
giving a complete cycle from charge to discharge of 
1 hour, compared with the 40 hours or more of the 
batch process. Output at this speed is 450-500 Ibs. 
per hour. 

The laminations are loaded directly on to the con- 
veyor in shallow packs; there is thus a much greater 
heat transfer rate in this furnace than obtains in the 
lift-off furnace with its thicker packs. The laminations 
travel through an inlet canopy designed to reduce con- 
trolled atmosphere losses, then through a vestibule 
which acts as a heat seal, and so through the regulated 
heat and soak zone, through the cooling zone and the 
outlet canopy on to a roller conveyor. 

The protective atmosphere is supplied by a Hi- 
Nitrogen plant manufactured by the Incandescent Heat 
Company Limited, Smethwick, under license from Gas 
Atmospheres Inc., Cleveland, Ohio. It produces 1,000 
cubic feet of nitrogen per hour (Fig. 3). Air is inspi- 
rated and mixed with sufficient fuel (in this case town’s 
gas) to give complete combustion and thus remove the 
free oxygen in the air. The products of combustion 
are then bubbled through monoethanolamine which 
absorbs the carbon dioxide; and the remaining gas is 
passed through a dryer which removes the water vapor, 
leaving dry nitrogen. In normal operation, a dewpoint 
of minus 30°F is consistently obtained; lower dew- 
points can be obtained if necessary. © ® ¢ 
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IBM, at their new Lexington, Kentucky 
plant, installed three AGF Model 238 
Reciprocating Furnaces and Automatic 
Quenching Tanks to assure an efficient, 
carefully controlled flow of dependable 
and uniform light case carburizing and 
clean hardening of IBM Electric Type- 
writer parts to meet the most exacting 
standards. 

These three controlled atmosphere re- 
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ciprocating shaker hearth furnaces, in- 
stalled at IBM, are only one model of 
a very complete line of AGF furnaces 
designed to meet every specific and 
varied need for continuous, economical 
clean hardening of parts of all sizes. 


Write for Catalog 607 for full details 
on the AGF furnaces to cut your costs 
and increase your production volume. 


AMERICAN GAS FURNACE CO. 


EO LAFAYETTE STREET — ELIZABETH 4, N. J. 


“Pioneers since 1878" 
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Editor's Note: This is the final article 
on this topic of a two-part series 
which began in the last issue. It 
has been abstracted from the book 
Modern Principles of Heat Treat- 
ment of Steel just published by 
Uddeholm Company of America, 
Inc., who furnished the photo- 
graphs and granted permission to 
publish the articles. 











SOME FACTORS INFLUENCING 
THE FORM OF 
THE TTT-DIAGRAM 


Many TTT-diagrams have been 
compiled during recent years and 
among these are represented all of 
the more important types of steels. 
A good picture of the different fac- 
tors influencing the form of the 
curve can be obtained. The most 
important factor is the composition 
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and bainite. Note also the long 
time required for the transformation 
of this steel compared with un- 
alloyed steel. 


Practical Aspects of the 
TTT-Diagram 


Tools and constructional parts 
which are subject to heat treatment 
are mostly very much larger in size 
than the small test pieces on which 
the TTT-diagrams are based. The 
cooling therefore takes place not in- 
stantaneously but gradually over a 
certain length of time on account 
of the great thermal capacity of the 
components. It might appear that 
such a curve based on laboratory 
work is of little practical help to the 
steel user. There is, however, a 
certain parallel between the trans- 
formation of austenite at constant 
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Fig. 1—TTT-diagram for SAE 01. 


of the steel. With more highly al- 
loyed steels the rate of austenite 
transformation is reduced and the 
curves move further to the right of 
the diagram. Another important fac- 
tor is the temperature from which 
the steel is cooled, termed the aus- 
tenitizing temperature. A_ higher 
austenitizing temperature causes the 
steel to transform more slowly and 
this also pushes the curve to the 
right. 

Figs. 1 and 2 show TTT-diagrams 
for two “non-deforming” steels. 
SAE 01 is low alloyed whereas 
SAE D6 is of the high carbon-high 
chromium type. A typical feature 
of this latter steel is the discon- 
nected curves and ranges of pearlite 
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Fig. 2—TTT-diagram for SAE Dé. 


temperature and its transformation 
on cooling which makes the TTT- 
diagram a valuable guide for heat 
treatment, principally for hardening. 
The following heat treatment pro- 
cedures will be discussed in relation 
to the TTT-diagram. 


soft - annealing 


step + annealing 








Tome 


Fig. 3—Principle of the TTT-diagram showing 
soft-annealing and step-annealing. 


APPRENTICE CORNER 


Soft Annealing and Cyclic 
Annealing 


Tool steel allowed to cool in air 
after rolling or forging often be- 
comes too hard to allow easy ma- 
chining. To reduce hardness, the 
steel is soft annealed (or full an- 
nealed). With most tool steels the 
practice is to heat to a temperature 
slightly above A,, to allow solution 
of carbon to take place, forming 
austenite. It is then allowed to cool 
very slowly, usually 15°-30° per 
hour to 1200°-1110°F. 

If this is now drawn as a time- 
temperature diagram with the TTT- 
diagram of the steel in question 
(Fig. 3), it can be seen that the 
transformation takes place com- 
pletely in the upper part of the 
pearlitic field. A reduction in the 
rate of cooling causes transforma- 
tion at a higher temperature and a 
softer structure. The length of time 
cooling at above A, should be kept 
as short as possible as no transfor- 
mation takes place here. Use is 
made of this fact in cycle annealing 
(or step annealing or isothermal an- 
neal) where the steel is allowed to 
cool down to the appropriate tem- 
perature which is then kept constant. 
By this method a certain amount of 
time is gained, but the resulting 
hardness is not as low as that ob- 
tained by soft annealing. Unalloyed 
steels of carbon content lower than 
0.90 per cent are annealed in a dif- 
ferent manner. The steel is heated 
to a temperature just below A, and 
kept at this heat for several hours. 
The pearlitic structure is then slowly 
formed into a soft annealed struc- 
ture (spheroidized pearlite) without 
any actual transformation taking 
place in the steel. 


Normalizing 


Normalizing is used to give a fine 
grain structure particularly to un- 
alloyed and low alloyed construc- 
tional steels. The steel is heated to 
a temperature above 1700°F, fol- 
lowed by cooling freely in air. This 
procedure involves two transforma- 

(Continued on page 14) 
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at Cincinnati Steel Treating Co. 
the most versatile machine 


in the shop is a 


Cincinnati Inductron 
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CINCINNATI 30KW INDUCTRON induction heating SPIRAL PINION of SAE 4645. 
machine in the plant of the Cincinnati Steel Treating Co. Gear section, 4” dia. x 4” long, 
The part being processed is an SAE 4145 spur cluster hardened in 45 seconds. 

gear. Hardening time for the 8” dia. gear is 21 seconds; 

the 4%.” dia. gear is 18 seconds, 


A wide variety of parts, in job-lot quantities, 
are precision selective surface hardened at Cincinnati 
Steel Treating Co., on a 30KW capacity Cincinnati 
Inductron®. The several parts shown here are typical 
of the variety of work that is processed daily. 
The Inductron operates at frequencies up to Lacking ti Nl ory pce 
approx. 1200KC; provides rapid heating with mini- a 
mum distortion and scale. With its variable output PIN, of SAE 1085, 114" long, 
RF transformer, output can be varied under load from 
30% to 100% of rating. Thus a single work coil can 
be “‘tuned”’ to the work by positioning a small, grad- - 
uated dial, and within reasonable limits, can accom- in d uc & ron 
modate parts of different sizes and configurations. e 
This high versatility, plus long component life and fia ma ? EC 
ease of maintenance, were the advantages that made a ‘ 
the Cincinnati Inductron first choice of this most machine 


modern heat-treating plant. 

Cincinnati builds both Inductron (15, 30, MET A-DYNAMICS DIVISION 
50KW) induction heating machines, and Flamatic® Machines for Metal Forming and Heat Treating 
flame heating machines . . . in automated units for THE CINCINNATI MILLING MACHINE CO 
high production, or equipped for a variety of short- er 
run work. For detailed information on machines anes 
exactly tailored to your heat processing requirements, aie I s€NATI 
write direct, or call in a Meta-Dynamics Division ae 
field engineer. 


2 . r A 
LINC ati 9, Ohio, U.S.A 





THE APPRENTICE CORNER 

(Continued from page 12) 
tions; one on heating and again on 
cooling, and gives a fine grain struc- 
ture with good mechanical proper- 
ties and machinability. Normalizing 
is only used for steels which are 
transformed completely in the pear!- 
itic range imparting a_ structure 
which is not too hard to allow 
machining. For tool steel, this 
method is of very limited interest. 

Stress Relief Anneal 
Before a tool is hardened, particu- 
larly if of complicated form, it is 
often advantageous to anneal to re- 


lieve stresses. The method is to heat 
to about 1200°F until completely 
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Fig. 4—Principle of the TTT-diagram showing 
the conditions on the surface and in the core 
of a quenched specimen subjected to ordi- 
nary hardening. 


heated through, then cool in the fur- 
nace to about 930°F. After this the 
tool is allowed to cool freely in air. 
No transformation takes place, of 
course, but the stresses set up by the 
previous machining are relieved and 
the risk of distortion in hardening 
is reduced. 


Hardening and Tempering, 
Hot Quenching 


The standard method of heat 
treatment involves heating the steel 
to the proper hardening tempera- 
ture, followed by quenching in water 
or oil. Carbon steels must be 
quenched as quickly and intensely 
as possible to obtain full hardness, 
generally in water or brine. Many 
low-alloy steels can be quenched in 
oil and more highly alloyed steels 
may be quenched in an airjet or 
even left to cool in still air. Every 
type of steel requires a certain mini- 
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Fig. 5—Tempering graph for SAE O1. Quenched in oil from 1470°F. 


mum rate of cooling to achieve the 
highest hardness. The TTT-dia- 
grams show the reason for this and 
also indicate the effect of insuffi- 
ciently rapid cooling. 

An imaginary diagram, Fig. 4, 


tensitic. At this point, however, 
the core is still hot enough to be 
completely austenitic, as can be seen 
from the vertical line between the 
cooling curves. The core will there- 
fore become martensitic at a later 
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Fig. 6—Tempering graph for SAE D2. Quenched in oi! from 1830°F. 


shows side by side the surface and 
core temperatures of an object be- 
ing quenched in a liquid of room 
temperature. The cooling is so rapid 
that no transformation into either 
pearlite or bainite has taken place. 
If the cooling had been too slow, 
the cooling curves would have cut 
across the lines in the transformation 
curves. These curves thus give a 
certain measure of the hardenability 
of the steel. The farther to the 
right of the diagram they lie, the 
larger the size of the steel bar may 
be and still achieve full hardness. 
When the surface of the object 
reaches Ms temperature, the mar- 
tensite transformation starts until 
at Mf the surface is completely mar- 
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Fig. 7—Principle of the T1T-diagram showing 
the conditions on the surface and in the core 
of a quenched specimen during step-quench- 
ing. 


stage than the surface; this fact in- 
volves a great risk because mar- 
(Continued on page 38) 
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AUGUST—Selected supplier of anhydrous LATER—Ammonia system installed without 
ammonia . . . assuming that service included supervision ...not tested by supplier ...some 
technical advice ‘during use”. parts not designed for ammonia use. 
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STILL LATER—Had improper atmosphere TOO LATE—Too many rejects . . . suppiier 
mixture ... undesirable case properties... unable to aid on application. Labor, material 
sooting and added handling of “finished” parts. and operating costs up... profits down. 


BE TROUBLE-FREE! Buy your ammonia from Armour. 
And receive expert technical service—whenever you need it 
—at no added cost. 


Ammonia Sales 


ARMOUR INDUSTRIAL 
CHEMICAL COMPANY 


ODIVISION OF ARMOUR AND COMPANY 
110 NORTH WACKER DRIVE © CHICAGO 6, ILLINOIS 

















Serving industry for more than half a century with the purest ammonia money can buy. 
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> 
a problem in labor arbitration taken from the 
files of the American Arbitration Association 





The Case of the Easy-Going Foreman 

When business picked up in a textile mill, manage- 
ment decided they could use another foreman, and 
thought Ralph L., one of the lead men, was deserving 
of promotion. They offered him the spot and explained 
that although as foreman he would be outside the bar- 
gaining unit, the seniority he had accumulated in the 
past wouldn’t be lost. Under the union contract, he 
could bump his way back into his old job if things got 
slow again. 

Ralph agreed and the promotion went through. As 
things turned out, however, it was a mistake from man- 
agement’s point of view. He was “too easy” on the 
men and didn’t get things done on time. The personnel 
manager considered transferring him back to the bar- 
gaining unit and his old job, but decided that would 
be bad for morale. And so, regretfully, the company 
fired him. 

The union filed a grievance. At first the company 
argued that what management did with respect to a 
foreman didn’t concern the union at all. “In any case,” 
the personnel manager said, “Ralph’s seniority protects 
him only in the event of layoff for lack of work. It 
doesn’t prevent his discharge for incompetence.” 

Eventually, the case went to arbitration under the 
Rules of the American Arbitration Association. 

What Would YOU Do? 
THE AWARD: The arbitrator said the rights Ralph ac- 
quired while within the bargaining unit survived his 
transfer to the foreman job. The grievance was there- 
fore arbitrable. On the merits of the case, he added 
that the company’s objection to Ralph was as a fore- 
man, not as a worker. He therefore directed that Ralph 
be returned to his old job. 
The Case of the Private Investigators 

After the theft of a few hundred pounds of copper 
tubing from a factory stockroom one weekend, man- 
agement put a staff of investigators on the job. They 
arranged interviews on company time with all employ- 
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ees who might be presumed to have information shed- 
ding light on the subject. The investigators had no 
authority to discipline anyone. All they could do was 
gather the facts and report to management. 

Although none of the men questioned was accused 
of the crime, one employee demanded that a union rep- 
resentative be present during the interview. When this 
request was rejected, a grievance was filed to determine 
whether the contract, which provided for union rep- 
resentation in discussing grievances, applied to an inter- 
view by criminal investigators as well. 

“Of course it applies,” argued the union business 
agent. “The investigators’ report might lead to action 
that would affect a man’s job. Besides, we don’t like 
the way some of these investigators have been carrying 
on.” 

The company answered: “The grievance procedure 
provides for union participation. If anyone is hurt by 
the investigation, that will be the time to complain and 
no one will bar the union. The investigators have the 
right to work in private. There is nothing in the con- 
tract to prevent it and no one is deprived of his rights 
by this procedure.” 

Eventually, the case went to arbitration under the 
rules of the American Arbitration Association. 

What Would YOU Do? 

THE AWARD: The arbitrator said the issue was not 
whether the union should have the right to sit in on 
investigations but whether the union does have the 
right, under the existing contract. He could find noth- 
ing in the contract or past practice which in any way 
curtailed the company’s right in this respect; the griev- 
ance was therefore denied without prejudice, of course, 
to the right to process a new grievance if any action 
should be taken against an employee which was deemed 
unjustified. 

CAUTION: The award in these cases is not an indica- 
tion of how other arbitrators might rule in other ap- 
parently similar cases. © @ @ 
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now..Lehigh H 
leads the field 
in machinability 











As the result of its special annealed structure, 
developed and tested over a period of several 
years, Bethlehem’s Lehigh H tool steel (AISI 
Type D-2) now leads the field in machinability 
among the high-carbon, high-chrome tool steels 
sold today. In impartial studies, the machin- 
ability of Lehigh H has been proved outstanding 
as a most economical grade for a wide range of 
difficult applications. 

In addition to its better machinability, Lehigh 
H now has improved wear-resistance, because its 
vanadium content has been increased to 1 pct. 
Other important advantages of Lehigh H: im- 


proved carbide distribution and increased center 
density, based on U. S. Patent No. 2,809,109, 
issued to Bethlehem. Its uniform structure makes 
possible a better response to heat-treatment, and 
results in maximum service life for tools and dies, 
even in the most severe service. a 

Lehigh H is the D-2 type of air-hardening high- 
carbon, high-chromium tool steel, which is well 
known for minimum dimensional change in heat- 
treatment. For tops in machinability, and for all- 
around dependability and economy, be sure to 
order the new improved Lehigh H from your 
Bethlehem tool steel distributor. 





ETE HEAT TREATERS... 


HIGH-SPEED SALT BATH 

While unquestionably specialized, 
the field of the commercial heat 
treater is still a broad one—and 
growing broader every year. One 
has to know the advantages and dis- 
advantages of all heat treating meth- 
ods, and must have full working 
familiarity with many different met- 
als and their alloys. 

Because of the many stringent 
requirements of heat treating spe- 
cialization, salt bath furnaces are 
playing increasingly important parts 
in commercial work. Their versa- 
tility; their greater production 
speeds; their ability to minimize 
distortion, warping and surface de- 
fects are among the factors recom- 
mending them to heat treaters. 

The experience of Benedict- 


Miller, Inc., Lyndhurst, N. J. steel 
warehousers and specialists in the 
commercial heat treating of fine 
steels, is indicative of this trend. 
Having installed their first high- 


speed salt bath furnace just about 
two years ago, the managers of the 
firms’ Heat Treating Division are 
enthusiastic about it. 

“Our salt bath enables us to do 
the same amount of work in from 
50 per cent to 75 per cent less time 
than was needed previously with 
our other equipment,” states Horace 
G. Simonson, the company’s hi- 
speed specialist and an expert of 18 
years’ experience. 

With an atmosphere furnace, for 
instance, it took from 7 to 8 hours 
to handle the daily load of high- 
speed work. These loads are now 


Fig. 1—Horace G. Simonson, Benedict-Miller's 
high-speed specialist (left) and Robert M. 
Bloss, manager of the firm's H. T. Division 
check a high-speed steel rack hardened in 
their Ajax HHR salt bath furnace. 


processed in salt in from 2% to 4 
hours regardless of the size, shape 
or type of the work. Moreover, the 
work comes out cleaner, much more 
uniform and straighter. 


type high-speed steels with cobalt 
(T., T,, T; and T,.) “Prior to in- 
stalling our high-speed salt bath, 
we would not attempt to harden 
such steels as Vasco Supreme, Grey 


Fig. 2—As shown above, daily production at Benedict-Miller, Inc. covers a wide 
variety of materials. Parts shown range from high-speed and milling cutters to 
steel pins, sleeves and many more, and of many different grades of steel. Daily 
quantities vary from one to 2,000 each of such parts. All are handled in their 
high-speed furnace at temperatures from 1750°F to 2350°F. 


“Heating in salt is naturally 
faster,” Mr. Simonson continues. 
“This permits shortening our cycles. 
Also, it avoids oversoaking some of 
the work, particularly the larger 
sections, as was sometimes neces- 
sary with our old equipment. Still 
another advantage is that we can 
also do partial hardening in salt, 
whereas this could not be done 
before.” 

Benedict-Miller uses a salt that 
permits operating at any tempera- 
ture between 1750° and 2350°F. 

“We run all materials that fall 
within this temperature range and 
which will not create problems with 
plating in the bath on other materi- 
als,” states Mr. Simonson. “We do 
get considerable fuming at the 
higher temperatures, but obtaining 
the wide operating range required 
by us as commercial heat treaters 
more than makes up for this incon- 
venience. Besides, the fumes are 
easily exhausted.” 

The new salt bath installation has 
proved especially valuable in hard- 
ening AISI-SAE T15 and other T- 


Cut Cobalt and Red Cut Cobalt un- 
less we knew that our customers 
had allowed for a minimum of .010” 
for grinding after hardening,” says 
Mr. Simonson. “Otherwise, the de- 
carburizing resulting from atmos- 
phere-type heat treating would make 
things impractical. 

“Steels of these types are now 
handled fast and efficiently in our 
salt bath. We merely place them in 
a preheat bath at 1100°F; transfer 
to a second preheat at 1550°- 
1600°F; then harden them in the 
bath at from 2225° to 2350°F de- 
pending on the part. 

“Next they are hot quenched at 
1050°-1100°F and air cooled. Fi- 
nally the parts are tempered at 
1025°-1050°F for a minimum of 
2% hours and redrawn at 975°- 
1000°F for a similar length of 
time. A hardness of Re 66-68 is 
obtained consistently. Little if any 
finish grinding is ever required.” 

The Benedict-Miller furnace is 
an Ajax electric high-speed type 
HHR unit. Bath working dimen- 

(Continued on page 20) 
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HAYES TYPE M-Y HIGH-TEMPER- 
ATURE FURNACES... provide 
uniform heating for sintering 
ceramics, cermets and refractory 
metals at temperatures over 
3000°F. Economical — can be 
used with reducing atmospheres 
for close-control research or full- 
scale production. 


HAYES TYPE BA-M PUSHER 
“Pilot Plant’ FURNACES... 
inexpensive, for controlled 
atmospheres, straight-through 
design, controlled tempera- 
ture cooling chambers. Man- 
val or automatic operation to 


2150°F for sintering powder 
metal compacts. 


HAYES TYPE BA HIGH-PRO- 
DUCTION PUSHER FUR- 
NACES . . . wide-temperature- 
range furnaces designed for 
special sintering applications 
to 2350°F. Used with varied 
atmospheres... available 
with automatic, electro- 
hydraulic pusher system to 
maintain constant time/tem- 
perature cycles for batch or 
production. Good for stain- 
less steel. 














HAYES CONVEYOR FURNACES Types LAC (Straight ting end Bac 
(Humpback®—Patented) . . . belt furnaces for 
uniform sintering of brass, bronze or iron oe up to 2100° F. 
Available with zone temperature control ... burn-off sections. For 
stainless steel work, etc. 





HAYES ATMOSPHERE EQUIP- 
MENT . . . Ammonia Dissocia- 
tor (shown). Also a complete 
line of exothermic and endo- 
thermic generators, Molecu- 
dryers for drying protective 
atmospheres to —100°F D. P. 


HAYES MODEL HT/HV VACUUM 
FURNACES... high vacuum (0.1 
micron), high temperature 
(3000°F plus) units for sintering 
special refractory metals — tita- 
nium, tungsten, zirconium, etc. 
Cold wall design. Low voltage 
elements. High-speed heating and 
cooling cycles. 





Hayes offers you the Right Furnace . . . and the Right Atmosphere for 
specialty or production sintering 

Results Guaranteed ! Hayes has the atmosphere or vacuum furnace to suit your require- 
ments for sintering ferrous, non-ferrous, or refractory metals; stainless steel compacts; or 


cermets. Also, a complete line of controlled atmosphere equipment to assure you optimum 
results at lowest cost. Mail the coupon today for complete data on the Hayes sintering 


equipment you need . . . or for any allied products in Hayes world-famous CERTAIN 
CURTAIN electric furnace line. 


FREE 
_ UTERATURE - 


Please send me complete data on sintering equip- 

ment suitable for: 

Oo Ferrous or Non-Ferrous 0 Cc ics or Ref 
Compacts Metals 

[) Stainless Steel [ Atm 

oO Specialty Sintering (you name it): 
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816 WELLINGTON AVE. ° 
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NEWS TO HEAT TREATERS 
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sions are only 9” x 74%” x 30", 
these having been kept to a mini- 
mum for the type of work involved 
to avoid unnecessary heat loss at 
high temperatures. 

Like most of the newer Ajax 
electric salt baths, this furnace has 
the new type R electrodes. These 
give all of the advantages of closely 
spaced submerged electrodes yet 
can be replaced in a matter of hours 
without tearing down furnace or 
pot. 

During almost two years of con- 
tinuous operation electrodes have 
been replaced twice with average 
life running between 8 and 10 
months. 

“This,” adds Mr. Robert M. 
Bloss, manager of the Heat Treat- 
ing Division, “is much better than 
we expected when we first started 
looking at high-speed salt baths.” 
The original ceramic tile pot is still 
in the furnace. 

Source: TIPS AND TRENDS, 
Ajax Electric Co. 


For further information circle No. 1 


TUBE FURNACES 


It is claimed that temperatures 
up to 5000° F can be reached in 
two hours and uniformly maintained 
throughout the heated length of the 
Hevi-Duty carbon-resistor tube fur- 


naces, available in 6 standard sizes 


ranging from 1” x 12” to 5” x 48” 
(dimensions refer to internal heated 
length). Close control and regula- 
tion of furnace temperatures are as- 
sured Sy use of a fully automatic 
saturable reactor control system. 


For further information circle No. 2 
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DEIONIZED WATER “TEMPERS” 
ALUMINUM 


In the heat treating of long alu- 
minum extrusions Reynolds Metals 
Company at Grand Rapids, Mich., 
has installed a 96,000 gallon tank 
of deionized water as a quench 
bath. 

A load of suspended aluminum 
extrusions is loaded into the 70 ft. 
high heat treating furnace and sub- 
jected to temperatures up to 980°F. 
Upon completion of the heat treat- 
ment, the metal is cooled quickly 
in a solution which will not stain 
the metal surface. Ordinary water 


cannot be used. A special quench 
tank was built directly under the 


1B 
at NOI 


us 





furnace so that the hot extrusions 
could be lowered into the quench 
bath in the shortest time. The 
quench tank is a 12° x 15’ oval, 
approximately 56 ft. in depth to 
accommodate the long extrusions. 

Deionized water is supplied to 
the tank from a multiple-bed ion 
exchange system. Amberlite ion 
exchange resins supply water rated 
at 3 P.P.M. dissolved solids, and 
having an electrical resistance of 
200,000 ohms. This high-quality 
water protects the aluminum from 
stain by the quench, keeping the 
surface clean for further finishing. 


For further information circle No, 3 
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VERSATILE FURNACE 
Thermo Electric Mfg. Co. has 
announced a new development in 
top-loading electric furnaces. The 
“Thermolyne” Furnace is a multi- 


purpose unit, adaptable for use as 
salt bath, melting, vertical muffle or 
crucible furnace. 

Its many recommended labora- 
tory shop uses encompass investiga- 
tive and pilot runs as well as short 
run production and the heat treat- 
ing of small parts. The maximum 
chamber temperature for intermit- 
tent operation is 1900°F. 

The basic unit includes the hex- 

(Continued on page 22) 
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NOTHING DOES IT LIKE A 
SALT BATH! 
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There are other ways to heat treat metals, but nothing 
quite compares in deep-down, over-all, satisfying results 
with a Salt Bath. 

For one thing, salt furnaces heat work faster and more 
evenly because temperatures are uniform throughout the 
bath. Too, salt baths eliminate scaling and decarburiza- 
tion without the use of special atmospheres . . . even from 
bath to quench since a thin protective layer covers the 
metal. Partial immersion of the work also allows selec- 
tive heating. 


AEROCARB® — Carburizing Compounds 


AEROCASE®—Case Hardening Compounds 
AEROHEAT®— Heat Treating Salts 
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With all of this, initial costs, operating costs and 
maintenance costs are low. Long pot life means less down 
time; high thermal efficiency means low operating expense. 
Mechanization saves labor costs, increases production. 

Why not check with your Process Chemicals salesman 
and learn of the “engineered advantages” of Cyanamid’s 
highest quality heat treating salts—or drop us a line. 
Then, put your heat treating, case hardening and car- 
burization jobs into a bath filled with Cyanamid Salts, 
settle back and enjoy the satisfaction of a job well done. 





CYANANMID __ 


AMERICAN CYANAMID COMPANY 
PROCESS CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, New York 
in Canada: Cyanamid of Canada Limited, Toronto and Montreal 
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agonal furnace (115 or 230 volts, 
chamber 656” dia. x 11142” deep), 
stainless steel pot (612” dia. x 742” 
deep) with cover and convenient 
lifting handle, and thermocouple in 
protection tube. Optional max- 
imum-use accessories include a re- 
fractory ladle, refractory chamber 
liner, and insulated cover. 
For further information circle No. 4 
FAST INITIAL QUENCH 

At Ridge Tool Company, Elyria, 
Ohio, a basket of workholders for 
“Ridgid” 65R pipe threaders is 
shown here being loaded into a 
Lindberg +3 controlled atmosphere 
furnace for carbonitriding to .005- 
inch case depth. After soaking for 
30 minutes at 1400°F, the work- 
holders are quenched in Gulf Super- 
Quench at 180°-200°F for 25 min- 


According to Gulf Oil Corp., the 
high initial quenching speed of this 
oil in the critical hardening range 
and the slow cooling rate in the 
distortion range enable the heat 
treat department at Ridge Tool to 
obtain superficial hardness readings 
of 15N90 and to hold the 3 3/16° 
tap hole to within .003. 


For further information circle No. 5 


CARBURIZING FURNACE 


A new dew point-control car- 
burizing furnace has been de- 
veloped for heat treating truck com- 
ponents for The White Motor Com- 
pany at its Cleveland manufactur- 
ing plant. 


The 57-foot-long continuous 
pusher-type furnace, built by Sur- 
face Combustion Corporation, To- 
ledo, Ohio, automatically carburizes 
700 net pounds per hour of ring 
gears, spider gears, ball studs, king- 
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pins, and the heavy cased parts re- 
quired in White’s single and mul- 
tiple speed axles and other vital 
assemblies. 

Exact control of dewpoint and 
temperature through five different 
zones results in uniformly high 
quality of case depth and hardness 
of all truck parts treated. High car- 
bon potential of the first zone is re- 
duced in subsequent zones for ac- 
curate diffusion of carbon to the 
required levels. 

The new gas carburizing furnace 
is alleged to be the first to use an 
externally-movable slot door for 
manual extraction of individual 
gears for press quenching. The fur- 
nace also is equipped for automatic 
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conventional oil quenching, mar- 
tempering, and air quenching. The 
carburizing cycle from loading to 
cooling, totals 19 hours; after treat- 
ing, the surface is file hard, there is 
no retained austenite, and the parts 
consistently meet quenched hard- 
ness of Rockwell C-61-64 and final 
hardness of Rockwell C-59-63. 

Parts to be heat treated in the 
carburizing furnace are loaded on 
trays which automatically carry 
them through successive control 
zones. Temperatures range from 
1700° to 1550° and dewpoint from 
—5° to +25°F in the five zones. 
The furnace also has controls for 
safety, fire hazard, and explosion 
protection. 


For further information circle No. 6 
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TRENT OVEN 

Trent, Inc., Philadelphia, is pro- 
ducing a new basic oven for con- 
trolled heating processes up to 
650° F. with all extras optional. 
It is designed to meet the demand 
for “custom-made” heating without 
the expense of extra equipment 
which may be unproductive for the 
small shop. 


The basic oven, designated 
“COF”, has the company’s ‘Folded- 
and-Formed’ heating elements, 3” 
glass wool insulation, steel casings, 
direct drive fan, a single hinged 
door with explosion release latch, 


and one shelf. It is available in four 
sizes and three voltages, with or 
without forced air circulation. 


For further information circle No. 7 
(Continued on page 26) 
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Wrought Inconel outlasts low alloy 2 to 1 
muffle for vacuum annealing furnace 


High temperature strength, corrosion 
resistance and weldability make 
Inconel alloy ideal for chambers of 
vacuum heat treating equipment. 
The muffle in the furnace shown is 
Inconel* nickel-chromium alloy. Its 
predecessor was a low alloy material. 
The Inconel alloy muffle had already 
lasted twice as long as its predeces- 
sor and, from its condition, it is ex- 
pected to last much longer still, ac- 
cording to Bridgeport Brass Com- 
pany engineers. 

Conditions that make comparison 
significant are typical and severe 
In this muffle, the Bridgeport Brass 


Company anneals zirconium tubing 
at 1800°F (top) and in an extremely 
low vacuum. The muffle is 10 inches 
O.D. It is heated for about 25 feet of 
its 31-foot length. All welds are 
X-ray quality. The furnace was de- 
signed by High Vacuum Equipment 
Corp., Hingham, Mass. 


As you can well understand, vac- 
uum and temperature differences 
severely stress metal and welds. Any 
slack off in stress-rupture perform- 
ance or any corrosion of the metal, 
or any porosity or inclusion in the 
weld could lead to spoilage of the 
tubing which is produced to very 
high specifications because of its use 


in nuclear reactor components. 


The ability of Inconel alloy to 
stand up under these conditions... 
typical of vacuum heat treating... 
suggests one reason why Inconel 
alloy is widely used in similar appli- 
cations. Its weldability and fabric- 
ability are equally important. 

Would you like more information 
on the performance of Inconel alloy 
in vacuum and other heat treat- 
ing applications? If so, just let us 
know. 


The International Nickel Company, Inc. 


67 Wall Street aie, New York 5, N.Y. 


*Registered trademark 


INCO NICKEL ALLOYS 
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It takes more than equipment, no matter how 
modern, to perform the complex heat treating 
processes required today to achieve the property 
specifications of many metals. 


Without the proper combination of operational 
skill and technical knowledge developed by years 
of experience, even the most mechanical, up to 
date equipment can become a menace to your 
product and a destroyer of your business. 


Today the commercial heat treating industry 
has definitely established its position as the source 
of skilled, experienced heat treating for all types 
of metals. Whatever your heat treating problem, 
always consult your commercial heat treater 
FIRST. 
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Write for the booklet 
“Heat Treating—Should You 
Do It Yourself” 











ALABAMA 


Southern Metal Treating Co., Inc. 
3131 10th Ave. N., Birmingham 4 


CALIFORNIA 


Certified Steel Treating Co. 

2454 E. 58th St., Los Angeles 58 
Lindberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 

4925 East Slauson Ave., Maywood 


CONNECTICUT 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 

296 Homestead Ave., Hartford 12 
Ireland Heat Treating Co. 

512 Boston Post Road, Orange 


ILLINOIS 


Accurate Steel Treating Co. 

2226 W. Hubbard St., Chicago 12 
Allied Metal Treating Corp. of Illinois 
333 N. California Ave., Chicago 12 

Dura-Hard Steel Treating Co. 
2112 W. Rice Street, Chicago 22 


Perfection Tool & Metal Heat Treating Co. 


1756 West Hubbard St., Chicago 22 
Fred A. Snow Co. 

1942 West Kinzie St.. Chicago 22 
American Steel Treating Co. 

P. O. Box 396, Crystal Lake 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose Park 
Eklund Metal Treating, Inc. 

721 Beacon St., Rockford 
Scott & Son, Inc. 

1510 First Ave., Rock Island 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, Rockford 
O. T. Muehlemeyer Heat Treating Co. 

1500 Preston St., Rockford 


INDIANA 


Quality Steel Treating Company 
1630 Locust Street, Anderson 


MASSACHUSETTS 


Kinetics Corporation 

2 Churchill Road, Hingham 
Porter Forge & Furnace, Inc. 

74 Foley St., Somerville 43 
New England Metallurgical Corp. 

475 Dorchester Ave., South Boston 27 
Springfield Heat Treating Corp. 

99 Margaret Street, Springfield 
Greenman Steel Treating Co. 

284 Grove St., Worcester 5 
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THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


“ICHIGAN 


Anderson Steel Treating Co. 

1033 Mt. Elliot Ave., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Standard Steel Treating Co. 

3467 Lovett Avenue, Detroit 10 
Vincent Steel Process 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E., Grand Rapids 8 
Royal Oak Heat Treat, Inc. 

21419 Dequindre, Hazel Park 
American Metal Processing Co. 

12000 East Nine Mile Road, Warren 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


MISSOURI 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 2 
American Metal Treatment Co. 

Spring and Lafayette Sts., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


NEW YORK 
Owego Heat Treat, Inc. 
Rural Route 1, Apalachin 
Fred Heinzelman & Sons, Inc. 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 
391 Pearl St., New York 38 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 
962 Main Street, E. Rochester 5 
General Heat Treating Corporation 
206 Sand Street, Syracuse 3 
Syracuse iteat Treating Corp. 
1223 Burnet Ave., Syracuse 3 


All of the above listed firms are members of the 


METAL TREATING INSTITUTE 
271 North Avenue, New Rochelle, N. Y. 


OHIO 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 
1273 East 55th Street, Cleveland 3 
Reliable Me Inc, 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Co. 
20003 Lake —— Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., a 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 
PENNSYLVANIA 


Drever Company 
Red Lion Rd. & Philmont Ave., 
Bethayres 

Robert Wooler 





Wiedemann Machine Co. 
Gulph Road, King of Prussia 
J. W. Rex Co, 
834 West Mer St., Lansdale 
Lorenz & Son 
1351 N. Front St., Philadelphia 22 
Metlab Com 
1000 E. Mermaid Lane, Philadelphia 18 
Pittsburgh Commercial Heat Treating Co. 
49th St., and A.V.RR., Pittsburgh 1 
Pittsburgh Metal Processing Co., Inc. 
1850 Chapman Street, Pittsburgh 15 
TEXAS 


Dominy Heat Treating Corp. 

P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 69, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery ao Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Leaiies Houston 11 
Houston Heat 

2100 Quitman Street, Houston ‘26 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


WISCONSIN 


Allied Metal Treating Corp. 

P.O. Box 612, Milwaukee 1 
Metal » Inc. 
720 South 16th St., ge 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., ee 14 
Thurner Heat Treating Co. 

809 West National Ave., by a 4 
Wisconsin Steel Co. 

1114 South 41st Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 

CANADA 


Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 


l= CN 





25 











NEWS TO HEAT TREATERS 
(Continued from page 22) 
BRIGHT BRAZING AND HEAT 


TREATING STAINLESS STEEL 
AT 2100°F. 


What is believed to be the larg- 
est belt conveyor hump-type hydro- 
gen controlled atmosphere furnace 


manufactured for commercial pur- 
poses—without metal muffles—is 
being used by Hi-Temp Inc., North- 
lake, Illinois, for high production 
bright annealing, brazing and at- 
mosphere quenching of stainless 
steel dies. 


Large stainless steel dies are 
bright hardened with an absolute 
minimum of distortion by this 
hump-type, 25-inch mesh-belt elec- 
tric furnace designed and built by 
General Electric’s Industrial Heat- 
ing Department. 

The furnace is 71 feet long and 


uses a special high purity almina 
brick that maintains a continuous 
dew point of -60 and produces 
bright, oxide-free results. “With 
the new furnace and its larger con- 
veyor belt, we can bright anneal 
18-8 stainless steel kitchen sinks 




















“THIS 1S FOR SUBRERO METAL TREATMENT, 
SAN L117 NOT A DEEP FREEZE JY 


prior to trimming after the initial 
draw. Precision aircraft and mis- 
sile parts made of 416, 420 and 440 
stainless are also brazed in the fur- 
nace while maintaining tolerances 
of 0.0005,” according to E. J. Mc- 
Crink, president of Hi-Temp. 

Many precision electronic com- 
ponents, made of a combination of 
18-8 stainless steel and carbon 
steel, are bright copper brazed 
without flux in the controlled hy- 
drogen atmosphere, according to 
Hi-Temp engineers. 

Two-zone control in the new 
hump-type furnace helps achieve 
maximum production by maintain- 
ing a controlled temperature at the 
exit end of the furnace. Cold ma- 
terials entering the first zone do not 
affect the controlled temperature in 
the second zone, according to Gen- 
eral Electric engineers. 

Contamination of the hydrogen 
atmosphere is minimized by a long 
and inclined “purge” chamber that 
angles up to the heating chamber 
entrance. Protective atmosphere 
consumption inside the elevated 
heating chamber is kept at a low 
level because of the hump-type de- 
sign. The new electric furnace— 
without metal muffles—is rated 
2100°F at 195 kw. 

For further information circle No. 8 
NEW PLATING PROCESS 
BY HEAT TREATING 

A new heat-plating process now 
used by Metallurgical Consultants, 
Inc., Maywood, Calif., is said to 
be so effective that it transforms a 
thin layer of plating substance into 
an integrated part of the base metal 
—thus eliminating any possibility 
of peeling, chipping, flaking, or 
lifting. The process is named Pyro- 
Plate. 

It has been applied to virtually 
all ferrous and copper materials 
and is said to cost less than con- 
ventional plating methods. 

Invented by Hoyt H. Todd, a 
veteran metallurgical engineer, it 
involves the initial application of 
a paint or paste-type coating which 
contains powdered nickel or cobalt 
alloys. This can be accomplished 
with an ordinary paint brush, 


(Continued on page 29) 
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“PARK-KASE cives us rop QuALITY CRAWLER TRACTOR 


PARTS ... CUTS HEAT TREAT COSTS 50%” 


William J. Blazek, President, Evans Reamer and 
Machine Company, a manufacturing division of 
Lempco Automotive, Inc., Cleveland, says, 
“QUALITY must be the watchword around here 
because Lempco’s replacement parts go into practi- 
cally every type and make of crawler tractor. These 
parts have got to be good to meet the challenging 
requirements of this great tractor industry. 


“On track bushings, for example, correct heat 
treatment is essential to the quality of the product— 
and costs must be in line. 


“After a great deal of investigation, we decided 
that the high quality of Lempco’s bushing could 
best be Bo ali. effectively through the use of salt 
bath heat treatment. We selected Park-Kase No. 2 
Energizer for the salt bath operation. It has never 
let us down. 


“More than 19 different-sized track bushings—all 
with different wall thicknesses—all made from low 
carbon steel—are carburized at 1750 deg. F. in 
Park-Kase. There is also the economy of a direct 


= in an 8% brine solution maintained at 70 
eg. F. by refrigeration. Bushings are fully case- 
hardened to the uired accepted standards. Case 
depths up to 0.110 in., sod obs upon wall thick- 
nesses involved, are rea obtained in our salt 
bath heat treatment. 


“We have achieved the top quality in these re- 
placement parts that we must have. We have done 
this at a saving in cost of 50% over the previous 
heat treat methods. In fact, salt consumption and 
costs are lower than even the pre-installation 
estimates. 


“To make a long story short, we must have quality 
and economy in this operation. Park Chemical 
Company more than satisfies our requirements.” 


For complete data on Park-Kase No. 2 Energizer 
write for technical bulletin A-1. Park Chemical 
produces a complete line of heat treating materials 
and would be happy to help you work out a solution 
to your heat treating problems without obligation. 
Call or write today. 


Evans Reamer and Machine Company uses 
Park-Kase Energizer #2 to case-harden 
track bushings up to 0.110” case depth. 


ti, ack bushin 





that have been 


case hardened are ( _to r.): from Evans: 


lynn M. Leslie, P 
L. Johnson, 


intendent; Williom J. ‘Blazek, 


Super 
President; from Pork Chemical’s Cincinnati 


Office, Jomes F. Hetz. 
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a 1 and Temperi 





9 Salts @ Protective Coatings (No-Carb—No-Kase—No-Scale—No-Tride) @ Carbon Products 


(Charcoal-Crushed Coke-Pitch Coke—Lead Pot Carbon) © Kold Grip Polishing Wheel Coment @ Par-Kem Metal Cleaners 
@ Cutting and Grinding Compounds (Kem-Cut—Kem-Grind—Blve Ice) 


PARK CHEMICAL COMPANY 2074 military Ave. © Detroit 4, Mich. 
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MTL Activities 








WASHINGTON ACTIVITIES 


Recently the Executive Secre- 
tary’s office of the Metal Treating 
Institute, represented by the Execu- 
tive Secretary, C. E. Herington and 
his Assistant, H. R. Herington, at- 
tended several important meetings 
in Washington, D. C., and a report 
of these activities follows: 

In May an application for mem- 
bership in the Society of Business 
Magazine Editors for Herbert R. 
Herington, Managing Editor of 
Metal Treating, had been sent in, 
and an invitation to attend the So- 
ciety’s two-day meeting in Washing- 
ton was received in June. Word 
has since been received that the 
application has been reviewed, and 
H. R. Herington has been accepted 
into full membership. 

The highlight of the SBME meet- 
ings was a conference with Presi- 
dent Eisenhower in the White 
House. He received the eighty edi- 
tors in the Press Room and talked 
to them about what he described 
as a very vital problem of our times 
—“our growing pension society.” 
(Editor’s Note: For a fuller account 
of this meeting see the article below 
entitled “Our Pension Society”). 
Other meetings and workshop ses- 
sions were attended, and much val- 
uable information gained through 
the Society’s efforts to promote the 
welfare and value of business mag- 
azines. 

While in Washington, the Execu- 
tive Secretary also called upon Mr. 
N. A. Olsen, Director of the Metal- 
working Equipment Division of the 
U.S. Department of Commerce and 
Mr. Robert E. Fleming, Executive 
Vice President of the Industrial 
Heating Equipment Association. 
During both visits, the subject of 
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a new census of industrial heating 
furnace equipment which is in the 
process of being taken was dis- 
cussed, and the interest and cooper- 
ation of the MTI in working closely 
with them in such a project was 
promised. A roster of the member- 
ship of the MTI was given to Mr. 
Olsen who expressed his desire to 
communicate with the members to 
gain information which would be of 
value to him in regard to some proj- 
ects his Metalworking Division is 
now working upon. 





OUR PENSION SOCIETY 


When President Eisenhower 
talked recently to the editorial staff 
of Metal Treating who were among 
the group of business magazine ed- 
itors attending the Society of Busi- 
ness Magazine Editors press confer- 
ence with the President at the White 
House, he got to reminiscing, and 
we thought that our readers might 
find something useful in some of 
our President’s memories: 

“When I was a boy, it was 
thought we could live our lives on 
a little piece of ground in the West, 
and the older folks—grandfather 
and grandmother—could live in the 
same home, after their days of hard 
work were ended. That’s the way 
we took care of ourselves and our 
older people. 

“Today, through the changes in 
our industrial system, we as a peo- 
ple have become dependent for old 
age security more and more upon 
pensions, insurance policies, savings 
bonds, and savings accounts. These 
are the people that are particularly 
hurt by depreciation of the dollar 
... A man who puts away his sav- 
ings to be used 40 years from now 


can receive some startling lessons 
over that 40-year period. 

“My wife and I decided, in 1916, 
to get married. Since I, like all 
other Second Lieutenants, was al- 
ways overdrawn at the bank, I de- 
cided that I ought to show a little 
more sense of responsibility. So 
I began to buy a small insurance 
policy . . . Thirty years later the 
company came around to pay off. 
It was so small (in terms of today’s 
dollars) that I would have been 
ashamed to ask my wife to exist on 
it for six months. 

“Today think of the man at the 
lathe, the drill press, who is earning 
money which he is putting away in 
his pension with his company or 
into an insurance policy. If we can- 
not today assure him that 40 years 
from now he is going to be able to 
have a living left, then I say, sooner 
or later, he will quit buying insur- 
ance policies, he will not have con- 
fidence in a Government bond, and 
he will not think much of his pen- 
sion.” 

This was the same talk at which 
the President created an uproar by 
suggesting that the Government 
ought to get its debt management 
in order, as he formally proposed 
to Congress later, even if that meant 
paying higher interest rates. 





INDUSTRIAL APPOINTMENT 


Ralph E. Mueller, 39, has been 
named Director of Customer Rela- 
tions by Metallurgical, Inc., Minne- 
apolis, commercial heat treater serv- 
ing industry and the armed forces. 
Mueller was formerly Assistant Di- 
rector of the Aircraft & Ordnance 
Division of National Presto, Eau 
Claire, Wis. 
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NEWS TO HEAT TREATERS 
(Continued from page 26) 
squeeze bottle, spray gun, spatula, 
flame-spray gun, or dip-coating 
tank. Deposition surfaces should 
be clean, but require no special 
preparation, and may be masked 
in areas where plating is unwanted. 

Next, organic coating constituents 
are vaporized and metal powder 
particles are fused into deposition 
materials by heat treating the latter 
in a furnace with inert atmosphere. 

The plating compounds may be 
applied with almost any desired 
thickness; they adhere readily, dry 
quickly, and permit easy plating of 
such things as tube and valve in- 
teriors which cannot be electro- 
plated. Varying metal powder con- 
tents of the compounds make it 
possible to obtain plating with spe- 
cial properties such as high corro- 
sion, oxidation, or abrasion resist- 
ance. 


Machine cutting tools such as 
drills and taps, chain saw teeth, 
oil tool slips, farm implements, ro- 
tary and blade knives, marine hard- 
ware, high tensile bolts, and pole 
line components are among the 
items that have been plated by 
means of the new process. 


For further information circle No. 9 


HUMPBACK FURNACE 
A new humpback furnace re- 
cently put in operation at National 
Heat Treating Co., Inc., Inglewood, 
Calif., is believed to be one of 
the more efficient high-temperature 
brazing facilities in current opera- 
tion. 
(Continued on page 32) 
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Get the greater utility and versatility built into these KINNEY 
PW Series High Vacuum Pumping Systems which users call 
“the workhorse of the modern laboratory.” These units will 
evacuate altitude chambers, tanks, furnaces, ovens, tubes, bell 
jars or other laboratory equipment, attaining pressures in the 
order of 5 x 10° mm Hg without coolant in the cold trap and 
substantially lower when coolant is used. These units are 
mounted on casters so that they can be moved readily to serve 
a variety of facilities, especially those which are fixed installa- 
tions. A unique and exclusive High Vacuum Valve design en- 
ables the operator to rotate the Valve and position the suction 
connection horizontally, vertically, or at any angle in between. 
Thus, it is possible with a base plate assembly to quickly con- 
vert to an Evaporator. 


Bring your file of new developments in 
High Vacuum up-to-date. Write today. 
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HEAT TREATING HINTS 


On The Formation 
Of Martensite 


By E. J. PAVESIC 


When steel is heated to the hard- 
ening temperature, it undergoes a 
change in microstructure. At the 
beginning of the heating operation, 
the steel consists of ferrite and car- 
bide constituents (pearlite, spheroi- 
dized carbides or other intermediate 
constituents). At the hardening 
temperature, the steel consists of 
austenite which is a solid solution of 
carbon in gamma iron. Depending 
on the carbon and alloy content of 
the steel, the hardening temperature, 
time at heat and the prior micro- 
structure, a part or all of the carbon 
or carbides will dissolve in the 
austenite. 

On quenching, the austenite 
transforms and the hardness of its 
transformation products will depend 
on the rate of cooling. To produce 
complete hardening, the actual rate 
of cooling of the quenched piece 
should be equal to or greater than 
the critical cooling rate of the steel. 
If the cooling rate in quenching is 
greater than the critical cooling rate, 
the austenite transforms into the 
hard, brittle constituent martensite, 
the hardness of which will be de- 
pendent on the amount of carbon 
dissolved in the austenite initially. 

The temperature at which the 
austenite to martensite transforma- 
tion begins is termed the Ms tem- 
perature (for martensite start point) 
and the temperature at which this 
transformation ends is termed the 
Mf temperature (for martensite fin- 
ish point). The carbon and alloy 
contents and the austenitizing tem- 
perature govern the temperature 
range of martensite formation. 
Listed below are the Ms and Mf 
temperatures for a number of car- 
bon and alloy steels. 

From the above, it is quite evi- 
dent that the carbon content of the 
steel is one of the most important 
variables governing the temperature 
at which the austenite to martensite 
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AISI-SAE Grade Ms°F Mf °F 
* 1008 925 835 
* 1019 825 730 
* 1050 615 475 
1065 525 300 
1090 420 180 
4130 710 550 
4140 640 425 
8630 695 525 
52100 (1550°F 480 230 
quench) 
52100 (1950°F 295 40 
quench) 
* Ms and Mf points estimated—Mf 
values are for 90 per cent marten- 
site; these steels only. 





transformation begins. 


The formation of martensite from 
austenite is solely dependent upon 
cooling, and any interruption of 
cooling between the Ms and Mf 
temperatures will also interrupt the 
formation of martensite. Extended 
interruptions of cooling between the 
Ms and Mf temperatures will cause 
the untransformed austenite to 
transform isothermally to extremely 
fine intermediate products, such as, 
Bainite. AISI-SAE 4140, for ex- 
ample, austenitized at 1550°F and 
quenched in 120°F oil will begin to 
form martensite at 640°F; at about 
575°F, 50 per cent martensite will 
have formed; at about 525°F, 90 
per cent martensite will have 
formed, and at 425°F, 100 per cent 
martensite will have formed. Since 
the carbon range of this steel is 0.38 
to 0.43 per cent, the fully marten- 
sitic hardness would be about 59 to 
62 Rockwell C. If instead of quench- 
ing into oil at 120°F, the same steel 
was quenched into a bath main- 
tained at 575°F and held for one 
hour, the microstructure would con- 
sist of 50 per cent martensite and 
50 per cent Bainite having a hard- 
ness of about 52 Rockwell C. 

The sensitivity of steels to crack- 
ing in heat treatment is related to 
their carbon content and harden- 
ability (other properties being 
equal); and because the Ms tem- 


perature is so greatly affected by 
carbon content, it directly affects 
the propensity of steels to cracking. 
For example, the Ms temperature is 
lowered from 925°F for an AISI- 
SAE 1008 steel to 420°F for an 
AISI-SAE 1090 steel. 

The low carbon steels, those hav- 
ing less than 0.25 to 0.35 per cent 
carbon, are virtually impossible to 
crack probably because of their high 
Ms temperatures and their relative 
plasticity in the temperature range 
of martensite formation. In addi- 
tion, the martensite formed during 
quenching is tempered during sub- 
sequent cooling to below the Mf 
temperature, thus providing a cer- 
tain amount of stress relief. 

Steels over 0.35 per cent carbon 
are more prone to cracking in heat 
treatment and the propensity in- 
creases with increasing carbon and 
hardenability. In reviewing the Ms 
temperatures for 44 widely used 
carbon and alloy constructional 
steels, 16 steels with carbon con- 
tents of 0.35 per cent and lower, 
exhibited Ms temperatures between 
640° to 925°F, while 28 steels of 
0.36 per cent and higher carbon ex- 
hibited Ms temperatures between 
415° to 650°F. Fig. 1 is a plot of 
the relationship between the carbon 
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(Continued on page 32) 
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controlled heat and atmosphere at work 
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Two of nine Ipsen controlled atmosphere, semi-automated heat treating units used by 
Fuller Manufacturing Company (a subsidiary of Eaton Manufacturing Company), Kalamazoo, Michigan 





“we've increased production 


with our seven iIpsen Furnaces.”’ 


Fuller Manufacturing Company 
—a subsidiary of Eaton Manufacturing Company 


George M. Travers is 

Chief Metallurgist of 

Fuller Manufacturing 

Company (a subsidi- 

ary of Eaton Manufac- 

turing Company), 

Kalamazoo, Michigan, a well-known 
producer of heavy duty transmissions 
for manufacturers of trucks and tractors. 
In the following interview, Mr. Travers 
tells why he is pleased with his Ipsen 
equipment. 

@. During the last eight years you have 
bought a number of Ipsen controlled 
atmosphere, semi-automated heat treat- 
ing units, and related equipment, for 
carburizing applications. What type of 
work do you normally carburize in 


forks, and washers where we need file 
hardnesses. Our first Ipsen furnace and 
generator were installed in 1951. In 
1955, we added three large, double 
chamber, semi-automated units and a 
draw furnace. Then again the following 
year, we installed three more similar 
units and another draw furnace. We 
also use Ipsen atmosphere generators 
and Dewtronik equipment. 


Q. Does your Ipsen carburizing equipment 


replace other types of equipment? 


A. lt supplements large, multiple-row fur- 


naces used for routine carburizing. The 
Ipsen units give us greater latitude in 
choice of cycles, carbon concentrations, 
and case depth characteristics. 


to increase or decrease heating or hold- 
ing time for different parts, we can do it 
much easier and faster in the Ipsen 
forced convection equipment. 


» What about your maintenance costs? 


A. Your furnaces have a minimum of al- 


loyed parts subjected to heating and 
carburizing conditions, and the life of 
conveying trays has been good. The 
vertical ceramic heating tubes are easy 
to replace. And they do not bend or sag 
during operation. Maintenance cost, per 
pound of work treated, for our Ipsen 
equipment is comparable . . perhaps 
lower than for our bigger furnaces. 
Your equipment is easier to maintain. 
Another advantage is that with several 
smaller Ipsen furnaces, we can shut 


@. Have you been able to increase produc- 
tion with your Ipsen equipment? 


A.Yes . . if you mean increased produc- 


this equipment? 


A. We use your equipment mainly for deep 
case carburizing of heavy section gears 


down one for maintenance without com- 
pletely curtailing all production. 
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and countershafts for our ‘'Road 
Ranger"’ transmissions. We also car- 
bonitride power take-off gears, shifting 


tion per square foot of floor area, or 
decreased over-all time of treatment. 
Also, we find that when it is necessary 


A brochure discussing the type of Ipsen 
equipment used by Fuller is available, 
Ask for your copy. 





IPSEN INDUSTRIES, INC. - 733 S$. MAIN STREET » ROCKFORD, ILLINOIS 
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Built by 


HEVI-DUTY 


specialists in 
electric furnaces 





Two Retorts Double the Furnace Output 
at Cannon Electric Company 


Cannon Electric Company, Los Angeles, age hardens as many as 
150,000 beryllium copper springs in a single retort load, while a 
second retort slow cools with the springs protected by a special 
atmosphere. This produces bright, scale-free parts, yet permits 
constant use of the furnace. The Company chose a Hevi-Duty 
“Versa-Duty” pit furnace to do this double duty for several reasons: 

They like its excellent uniformity. Temperature variations are 
held within plus or minus 10° F. despite the dense load. They like 
the fact that the fan is installed in the cover for easy servicing. 
They also appreciate its low maintenance. It has required nothing 
but normal lubrication since it was installed. 

For more information on “Versa-Duty” pit furnaces, write for 
Bulletin 755. 


HEVIEDUTY 
ELECTRIC ©O- 


Milwaukee 1, Wisconsin 


@ Heat Processing Furnaces 
@ Dry Type Transformers 
@ Constant Current Regulators 


HEAT TREATING HINTS 
(Continued from page 30) 


content and the Ms temperature of 
these 44 steels. One steel, AISI- 
SAE 52100 is plotted twice to illus- 
trate the effect of austenitizing 
temperature on the Ms temperature. 

It is not intended to imply here 
that carbon content and Ms tem- 
perature are the sole factors which 
determine whether or not a given 
steel will crack in heat treatment. 
Chemical analysis, hardenability, 
mass, design, heat treating practice, 
as well as quenching temperature, 
quenching medium, etc., and the Mf 
temperature also exert a profound 
influence upon the behavior of a 
given workpiece in heat treatment. 

(To be continued) 


Source: HEAT TREATING HINTS 
Lindberg Engineering Company 





NEWS TO HEAT TREATERS 
(Continued from page 29) 


Made to National’s specifications 
by Calalloy Co., Los Angeles, it is 
47’ long and has a maximum height 
of 7%’. 

Because of the low cost of nat- 
ural gas in Southern California, it 
was designed to be gas fired and 
can maintain close-tolerance tem- 
peratures in the 1300° to 2050° F 
range. 

Parts conveyed through the fur- 
nace’s 60” long heating chamber 
can be protected with either dis- 
sociated ammonium or dry hydro- 
gen and may be as large as 7” high, 
12” wide, and 3’ long. 


Operating speeds for the unit's 
belt-type conveyor system may be 
varied from %” to 2’ per minute, 
of which the latter is said to be the 
highest speed in current use in 
Southern California. 


METAL TREATING 





The new furnace is the twenty- 
sixth gas-fired heater that has been 
put to work by National, a special- 
ist in the heat treatment of ferrous 
metals as well as in copper and 
silver brazing. 

Other facilities employed by the 
company include a Hevi-Duty elec- 
tric furnace, which is used where 
inert gas treatments are specified, 
and a pair of induction heating 
machines. 


For further information circle No. 10 


AJAX SALES MANAGER 
Appointment of O. M. Haseltine 
as sales manager of Ajax Electric 
Company, salt bath furnace manu- 
facturers, has been announced by 
President Leon B. Rosseau. 


Mr. Haseltine who makes 
his headquarters at the Ajax general 
in Philadelphia, Pa. had 
served as Ajax sales engineer in 
the Chicago and Midwest territory. 


EXTRUSION DIE HEATER 
Grieve-Hendry Co., Inc., Chi- 
cago industrial oven manufacturer, 
announces the development of a 
new extrusion heater with a 
convenient top side loading height 
of just 37”. 


now 


offices 


die 


Another operational convenience 
offered is counterweighted doors. 
For further information circle No, 11 

(Continued on page 36) 
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For almost every 
hardness testing 


requirement 


There’s a Wilson “Rockwell” 
instrument to do the job 


Wilson “‘Rockwell’’ Hardness Test- 
ers can help make your products 
better, stronger, longer lasting. 
They give reliable results on the 
production line, in laboratories, in 
tool rooms, and in inspection de- 
partments. They’re as easy to use 
as a center punch, as durable as a 
machine tool, as sensitive and ac- 
curate asa precision balance. That’s 
why Wilson “Rockwell’”’ is recog- 
nized as the world’s standard of 
hardness testing accuracy. 


. | Wedte for Catalog RT-58. 
7 vc | It gives complete details on 

oy the full line of Wilson hard- 
, ness testing equipment. 


TWINTESTER 
combines functions 
of “Rockwell” and 
“Rockwell” 
Superficial Testers 


“ROCKWELL” 
SUPERFICIAL TESTER 
for extremely shallow 

indentations 


Wilson ‘‘Brale” 
Diamond Penetrators 
give Perfect Readings 


A perfect diamond pen- 

etrator is essential to 
accurate testing. Only 

flawless diamonds are 

used with Wilson 
“Brale” penetrators. 

Each diamond is cut to 

an exact shape. Micro- 

scopic inspection and a 
comparator check of each dia- 
mond—one by one—assure you 
of accurate hardness testing 
every time. 





“ROCKWELL” 
HARDNESS TESTER 
for most hardness 
testing functions 


TUKON 
for precision micro 
and macro testing 


AUTOMATIC—semi and fully automatic 
models for automatically classifyi 
pieces at rates to 1,000 pieces per 


WILSON "ROCKWELL 


es 


Wilson Mechanical Instrument Division 


HARDNESS TESTERS 


American Chain & Cable 


Company, Inc. 
| 230-R Park Avenue, New York 17, New York 





Heat treating, melting, testing, forming, 
ceramic... if it’s an INDUSTRIAL FUR- 
NACE we make it. We'll save you money 
and guarantee you'll be satisfied. 


If yours is a special problem, our engi- 
neering staff has been solving those for 
nearly three quarters of a century. 


For normal, no-special- problem 
operations, one of our standard pre- 
tested furnaces will give you longer 
service, at lower over-all cost, than any 
other unit of its kind on the market. 


Semi-Muffle Type 
Heat Treating Furnace 


DENVER FIRE CLAY COMPANY 
3033 Blake Street, Denver, Colorado 


Please send Industrial Furnace information. 


Denver Fire Clay Company 


DENVER « SALT LAKE CITY + EL PASO 





CERAMIC COATINGS 


(Continued from page 3) 


high temperature operation and will protect the basic 
metal. In bending or flexing, the coatings will stand 
deflection somewhat beyond the elastic limit of the 
metal. 

The coatings’ resistance to shock will be most af- 
fected by the amount of inert materials in the composi- 
tion. Usually the more inert the material, the less the 
impact resistance; but in some cases, both impact 
resistance and thermal shock resistance are improved. 

High temperature coatings must pass these tests with- 
out spalling or other deterioration: 

1) Heat 45 minutes to 100° to 200°F hotter than 
maximum expected operating temperature, followed by 
15 minutes quenching in air. Repeated nine times daily 
followed by 15 hours soak at temperature. This test is 
continued for a total of 200 hours. 


2) Coated parts are heated to 1700°F and water 
quenched through ten cycles. 


Samples must have sufficient coating to withstand 
this standard thermal shock test for 50 hours after they 
have been struck with a ball peen hammer and bent 
to a 90 degree arc. The prime criteria for excellence 
of ceramic coatings under the thermal shock from 
mechanical strain is a thin coating. Coatings are made 
under ten thousandths of an inch, while the majority 
are only one or two thousandths of an inch. 


Fig. 4—Sandblasting tokes off any scale left by acid; also etches 
surfaces so they will take coating better. No. 45-mess flint shot is 
forced through hose at 40 psi, which is not high enough to warp 
or distort the parts. 
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Fig. 5—Firing is the final operation, done in muffled box furnace at 
1875°F for 35 minutes. Furnace is oil-fired and closely controlled 
to prevent spalling or jumping of ceramic coat before it is com- 
pletely solidified. 


Ceramic coatings also have excellent abrasion re- 
sistance. They tend to have values of 5 to 542 on Moh’s 
scale of mineral hardness, and this means they are 
considerably harder than brass, aluminum, copper and 
many forms of steel and steel alloys. Some coatings 
have the hardness of topaz. 

Fatigue tests of coated and uncoated samples on the 
standard Krouse machine at 1700°F resulted in average 
fatigue life of more than one million cycles for the 
coated samples. Under the same conditions, uncoated 
samples failed after 160,000 cycles. Similar results 
were obtained at room temperature. 

The coatings also can increase lap-weld endurance 
life. Laboratory tests have shown that five uncoated 
lap-weld samples endured 686,000 cycles while similar 
uncoated samples, heat treated ten minutes at 1750°F 
lasted 304,000 samples. Samples processed with ce- 
ramic coating attained a life of 6,000,000 cycles. 

A relatively little-known quality of the coatings is 
their value as electrical insulators. Voltage breakdowns 
per thousandths of an inch of thickness can vary from 
0 to 1000, depending on formulation. Normally, coat- 
ings high in lead content have higher insulating value. 
The thicker coatings usually offer greater dielectric 
strength. In cases where the ceramics have a high melt- 
ing point, a thinner coating may be used. 

Ceramic coatings will also act as a fluxing agent and 
permit arc and gas welding to the coating. When weld- 
ment is properly made, the coating remains intact 
almost to the edge of the weld area. However, on alloys 
containing 20% or more nickel, the coating should 
generally be removed prior to welding. 

Aside from aircraft and rocket components, some 
of the new uses for ceramic materials tested and ap- 
proved in the past year include nichrome heating ele- 
ments of all sizes, soldering fixtures, heat treating 
furnace carriers, conveyor belts, industrial furnace 
tubes and accessories, refinery tubes and parts, retorts 
and tanks, brazing furnace fixtures, expansion joints, 
melting pots and ovens. © © ® 
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A completely NEW line! 
GARDEN CITY 


THERMALAIRE FANS 


* simple to install 

® inexpensive to maintain 

® temperatures to 1850°F. 
Garden City’s new RF THERMAL-AIRE 
radial blade fans are durable, trouble-free, 
efficient. Modern, simplified in design, they are 
“tailored” for various temperatures to precisely 
meet your needs. 


Garden City 
THERMAL-AIRE 
Fan, Arrange- 
ment No. 2, 

with AIR- 
COOLED SHAFT 
for tempera- 
tures to 1700°F. 


teens 


Write Today! 

Garden City Fan Company 

801 North Eighth Street 

Niles, Michigan 

Send me fully illustrated information on application 

checked below: 

[) THERMAL-AIRE fans for moving air or gases at 
elevated temperatures. 

(C) Industrial fans for exhausting dust, fumes and 
other atmospheric contaminants. 

[) Industrial fans for material handling of paper, 

metal and wood shavings, sawdust, etc. 


Representatives in leading cities 
801 North Eighth St., Dept. T, Niles, Michigan 





NEWS TO HEAT TREATERS 
(Continued from page 33) 


LEITZ MICRO-METALLOGRAPH 

A 30” projection screen is fea- 
tured in the new Leitz Micro-Metal- 
lograph, developed under the direc- 
tion of Dr. Hein Claussen at Leitz 
in Wetzler, Germany, and intro- 
duced at the National Metal Exposi- 
tion in Cleveland. 

The Le Chatelier type instrument 
permits precise details of metallurgi- 
cal specimens to be viewed simul- 
taneously on the screen as well as 
through a binocular observation 
tube. 


There’s a standard 


A powerful Xenon lamp provides 
illumination to permit observation 
in a normally lighted room. A pre- 
aligned 5” x 7” camera allows quick 
and simple photomicrography of 
specimens. If desired, a Polaroid- 


WASHER 


Land 4” x 5” camera back may be 
used. 


For further information circle No. 12 


WELDING WITH ELECTRONS 

High Vacuum Equipment Cor- 
poration, Hingham, Mass., manu- 
facturer of vacuum _ processing 
equipment, has introduced a welder 
using the concentrated energy of a 
focused beam of high velocity elec- 
trons. These new Beamatron® 
welders will be employed to weld 
high-temperature reactive metals 
and super-alloys in nuclear, elec- 
tronic, and missile hardware. They 


are said to be capable of welding 
metals ranging from aluminum to 
zirconium; thus, it is possible to 
weld tungsten, tantalum or molyb- 
denum to each other or to other 
metals satisfactorily. 

The company stresses the role 
vacuum technology plays in modern 
industry. The use of electrons in 


welding is possible only in a high 
vacuum, hence the union of elec- 
tronic and vacuum techniques to 
produce a new welding process. 


TO MATCH YOUR CARBONITRIDER OR CARBURIZER! 


Whatever the size of your carbonitrider or carburizer, the new Waukee 
Washer has a standard size to match it. Size range: 24 x 36x 18 — 
24x 48 x 24 — 30x 48 x 24 — 36x 48 x 24. 


COMPLETE—— NO “EXTRAS'’— Waukee parts washers come to you 
complete, ready to locate, connect to utilities, and begin operation. 
No “extras” to buy and install. Pumps, burners, controls are designed 
as integral parts of the Waukee Washer. You use your present fur- 
nace work-baskets, too. 


FLEXIBILITY — You gain in flexibility with Waukee Washers. Standard 
units are available in “in-and-out” feed or straight-through, conveyor 
type, and in one, two, or three stages with rinse and dry. High-effi- 
ciency with gas, electricity, or steam. 


THOROUGH CLEANING — The smallest Waukee Washer sprays a mini- 
mum of one ton of hot detergent solution through the load each min- 
ute. Solution penetrates work basket from top and bottom, washes away 
oil and foreign matter from the densest charge. Bull’s-eye timer cycles 
the load for complete washing without guesswork or waste of time. 


For further information circle No. 13 


HIGH STRENGTH ALUMINUM 
CASTING ALLOY 

A new high-purity aluminum al- 
loy which claims unusually high 
physicals has been developed by 
Rolle Manufacturing Company, 
Lansdale, Penna. Called MA-356, 
the alloy promises new weight sav- 
ing efficiencies in sand and perma- 
nent mold castings for missiles and 
high performance jet aircraft. A 
data sheet is available. 

By varying the chemical com- 
position of conventional A-356 al- 
loy, Rolle has found an essentially 
new material, highly responsive to 

(Continued on page 40) 


Wavkee-washed parts are free of cutting and quenching oils, 
mean clean furnace atmospheres, therefore predictable cose 
depths and cleaner, brighter work. 


Complete data in 
Bulletin 1201 

— write 

for it today. 


[job ENGINEERING CO. 


5137 N, 35TH ST., MILWAUKEE 9, WIS. 
MAKERS OF WAUKEE GAS FLO-METERS * MIXORS * COMPRESSORS 
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LETTERS 


TO THE 


EDITOR 


Dear Editor: 

I feel very privileged to have been 
receiving your interesting publica- 
tion, Metal Treating. 

“Case Histories” such as were 
presented in Mrs. Helen Hoover's 
article entitled, “Metallurgical Re- 
search Develops Improved Products 
Through Heat Treating” which ap- 
peared in your March-April 1959 
issue are difficult to come by, and 
Metal Treating has done metallur- 
gists a great service in publishing 
this article. 

If you wish, you have my permis- 
sion to publish the letter which I 
wrote directly to Mrs. Hoover, a 
copy of which follows: 

“Dear Mrs. Hoover: 

Please accept my congratulations 
on your excellent article in Metal 
Treating on the ‘disk job.’ Both 
your work and your presentation 
made this very interesting reading. 
My own interest goes back to pre- 
war days when cars had clutches 
and we at Long Mfg. Div. of Borg- 
Warner were processing and tem- 
pering clutch disks from Ingersoll! 
Our main problem then was grain- 
size and heat treat prescription. 
Hardenability hadn't arrived yet 
then. 

Thank you again for very inter- 
esting reading.” 

Kenneth B. Lloyd 


Naval Research Laboratory 
Washington, D.C. 


Gentlemen: 

I have been looking through some 
old issues of your magazine and am 
pleased with all the good informa- 
tion in them. 

I would appreciate it if you would 
place my name on your mailing list. 

Ray B. Adams 

Heat Treat Foreman 
O. E. Szekely & Assoc. 
Commerce, Georgia 
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Gentlemen: 

I would appreciate being put on 
the mailing list to receive the maga- 
zine Metal Treating. 

Watertown Arsenal Laboratories 
has facilities for heat treating speci- 
mens for research and development 
programs in air, salt, inert atmos- 
phere and vacuum. It is believed 
that Metal Treating will enable the 
heat treaters to better serve the re- 
search and development project en- 
gineers. 

D. C. Buffum 
Chief 
Metals Research Branch 


Watertown Arsenal 
Watertown, Mass. 


General Alloys’ 
TUBULARFORM 


FIXTURE 


Used in 
World’s Largest 
Vertical 

Drop Bottom 
Furnace 


This huge vertical drop bottom 
furnace, 45 feet high by 9 feet O.D., 
is used by Metallurgical, Inc. to 
heat treat missile bodies and rocket 
motor housings. The TUBULAR- 
FORM Fixture will support 10,000 
pound loads at temperatures up to 
1500° F. or 3,000 pounds at 1900° 
F. The entire loaded fixture is 
quenched in salt. 


General Alloys’ TUBULAR- 
FORM Fixture rated the tough as- 
signment of holding the material 
to be treated in the furnace because 
the special TUBULARFORM De- 
sign can really take punishment. 


The fixture, 5 feet in diameter by 
16 feet high, is completely cast from 
General Alloys’ X-ite. Uniform sec- 


Gentlemen: 

A copy of “Metal Treating” is 
regularly received by our Mr. R. H. 
Solem of Wisconsin Knife Works, 
Beloit, Wisconsin. 

We find that your publication is 
very interesting and covers many 
subjects of interest to people deal- 
ing with the treating of metals. 

We would, therefore, appreciate 
it very much if a copy of your pub- 
lication could be received at our 
Anderson, Indiana, plant. 


Henry E. Cockerill 
Manager 

Anderson Knife Division 
Wisconsin Knife Works 
Anderson, Ind. 


| 
: 
| 


a 


Photo courtesy Metallurgical, Inc.,Minneapolis 


tion throughout, it has superior 
strength. It expands and contracts 
evenly. It won't distort or twist and 
it gives lowest cost per heat hour. 


TUBULARFORM Design climi- 
nates corners, edges, and intersec- 
tions where failures occur. The 
design gives maximum strength with 
minimum weight. Payload is in- 
creased without sacrificing heat-hour 
life. 


General Alloys’ vast experience in 
the design and manufacture of heat 
treating fixtures of all kinds . . . for 
all types of service . . . can be an 
important asset to you. Branch 
offices are located throughout the 
country. Write for literature or out- 
line your requirements and let us 
make recommendations. 


GENERAL ALLOYS COMPANY 





Alloy 


390 West First St., Boston 27, Massachusetts 


Offices in Principal Cities 


Specialists in high alloy castings and fabrications for 37 years 
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THE APPRENTICE CORNER 
(Continued from page 14) 
tensite formation is accompanied 
by a considerable increase in vol- 
ume. It may happen that the sur- 
face bursts as the core expands 
and hardening cracks arise. Some- 
times the object may not crack, but 
it may distort or warp especially 
if the shape is not symmetrical. 

The object is now completely 
martensitic and very hard and brit- 
tle. Before it is put into use it must 
be tempered by being heated to a 
suitable temperature. For plain car- 
bon and low alloy steels, the mar- 
tensite loses hardness as the tem- 


FABRICATED 


SILVER PLATTER 


SAVINGS 


are served with these 


ROLOCK TRAYS 


ROLLER HEARTH FURNACE users have found these 
-- and many pos- 
sible variations... at once efficient and economical. 

Not only can Rolock design and construction re- 


two basic Rolock Tray designs 


pering temperature increases. For 
high alloy steels the case is rather 
different because the hardness re- 
mains unaltered or increases in the 
temperature range 750°-930°F. 
The usual tempering diagrams give 
the hardness obtained after temper- 
ing at various temperatures. 

Figs. 5 and 6 give the tempering 
charts for SAE O1 and SAE D2. 
It has been explained that the risk 
of distortion and cracking in harden- 
ing is caused mainly by mechanical 
stresses set up by the great differ- 
ence in temperature between the 
surface and the core after cooling. 
It should be borne in mind that the 
cooling causes contraction whereas 


ROLOCK 


carey) «6 ALLOYS 


“SERPENTINE” 


“PRESSURE WELDED" 


the formation of martensite causes 
expansion. If the martensite could 
be made to transform thoughout the 
object at the same time, the stresses 
caused by the transformation would 
be eliminated. Step-quenching, or 
martempering, is a move in this 
direction. 


Martempering 


Instead of water or oil, the 
quenching medium is a molten salt 
or metal bath, the temperature of 
which is kept at a little over Ms 
for the particular steel, see Fig. 7. 
The piece is soaked in the bath 
until its temperature is the same 
throughout but not long enough for 
bainite to form. The piece is then 
taken out of the bath and allowed 
to cool in free air or airblast to 
room temperature. 

The martensite formation and the 
resultant increase in volume now 
take place during the slow air cool- 
ing and is comparatively uniform 
throughout the entire section be- 
cause the difference in temperature 
between the surface and the core 
is very small. After complete cool- 
ing to room temperature, tempering 
is carried out in the usual way to 
the hardness desired. 

To utilize fully the advantages 
of step hardening, the quenching in 
the hot bath must be continued un- 
til the whole tool has reached prac- 
tically the same temperature as the 


Furnished 2-layer or 3-layer bath. Fig. 8 gives an idea of the 
times required for this. The time 
for equalization of the temperature 
within the limits mentioned is 
rather independent of the hardening 


as well as the bath temperatures. 


duce tray weight (often by 25% to 50%) and thus 
increase pay-load, but service records frequently 
show that tray life has doubled or tripled. 


These worthwhile savings have resulted from 
Rolock's engineering approach to tray design, 
taking into consideration details of the furnace 
hearth, tray load and weight ratios, method of 
operation, temperature limits and gradients and 
many other factors. 


"PRESSURE WELDED" 
with pusher pads 


The advantage of step-quenching 
is the reduced risk of cracks and 
distortion. The limitations are; first, 
that the method can be applied only 
to the oil and air hardening steels; 
and second, that it requires a suit- 
able hot bath. There is also the 
matter of carefully avoiding the 
SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST transformation into soft products 
ROLOCK INC., 1332 KINGS HIGHWAY, FAIRFIELD, CONN. during the cooling. Despite these 

a , | restrictions step-quenching is being 

eyseaa ciiaaaad for better work fesse | more widely used and has proved 

to be particularly valuable in the 
treatment of complicated tools and 


Complementing correct design, Rolock's unique 
“Serpentine” and “Pressure-Welded” construction 
features have proved to be, in many installations, 
the answer to problems of rapid tray deterioration. 
That is why Rolock today is a major supplier of 
furnace trays of these and many special types. 

Why not make your own test. Let Rolock design 


and build your next replacements. with load-retaining sides 
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those demanding a high degree of 
dimensional accuracy. 

Table I shows the maximum size 
of some of the tool steel grades 
which can be hardened throughout 
by step-quenching. 


STOP SCALING, 
CARBURIZATION & 
DECARBURIZATION 
DURING HEAT 
TREATING 


MARKAL ‘’C-R*’ COATINGS 

protect against oxidation, corrosion, 
scaling, gas absorption, carburizing and decarburizing during 
heat-treating, annealing, normalizing or stress-relieving. 
MARKAL “C-R” Coatings protect up to 2100° F. steel, stain- 
less steel, copper, copper bronze, nickel bronze, titanium, zir- 


conium, titanium and molybdenum alloys, inconel and monel 
metals during heat-treating. 


MARKAL “C-R” Coatings can be removed easily from surface 
after operation is completed, in most instances. 


Bainite Hardening 
(Austempering) 


This method was developed about FOR HIGH TEMPERATURES 
1930. As with  step-quenching, ie 
cooling takes place in a hot bath, 
the temperature of which is a little 
above Ms for the steel. The time 
in the bath should be arranged to 
be long enough for the austenite to 
transform to bainite. Bainite is 
hard and extremely tough. The 
hardness with certain steels will be 
up to 60-61 RC. 

For other steels the hardness is, 
however, considerably lower. Fig. 
9 gives the principle of the method. 

The hardness of the bainite is 
influenced by the analysis of the 
steel and by the temperature of the 
bath and can therefore to some ex- 
tent be governed by the tempera- 
ture. Generally a higher bath tem- 
perature gives a lower hardness. 
The right of the TTT-diagram usu- 


ally shows the hardness which can ==> MORE HEAT TREA TING VOLUME 


PREVENTS CORROSION 
*XIDATION, cARBURIZATIO® 





Write on company letterhead for complete information. Engineering service 
available for special problems. 


The Mark of Quality . . . MARKAL Protective Coatings 
MARKAL COMPANY 3102 west Corroll Avenue, Chicago 12, Illinois 











be expected after 100 per cent bain- 
ite transformation. The method of 


cooling after the hot bath treatment 
is not important and no tempering 
is required. 


Temperature 








Time 


Fig. 9—Principle of the TTT-diagram showing 
the conditions on the surface and in the core 
of ro Pp bj ee | to =" i. ol. 2. 
(austempering). 

The advantages of this method 
are as follows: 





At a given hardness, toughness 
is better than with any other 
method. (An austempered article 


with BASIC "BUZZER PACKAGE" 


NO BLOWER OR OTHER POWER NEEDED 
... just connect to gas supply 


Gad ATMOSPHERE 
puRwace 


‘“BUZZER’’ modern gos-fired heat treating ond melting 
units give you the most dependobi ical and ; 
productive system for turning ovt quality jobs at ‘low Temettinns 
productions costs. When power is off —‘“BUZZER”’ stays 

on the job! Stenderd ond special furnaces, large or 

small, avoilable to equip your shop to exact requirements. 





comptete une oF BUZZER guRNERS FOR CLEANING, 


PEG. U.S. PAT. OFFICE 


RINSING, PICKLING AND SUNDRY HEAT OPERATIONS 





—) 2 


QTY WRITE TODAY FOR NEW “BUZZER” CATALOG 


| CHARLES A. HONES, INC.* 


145 S. GRAND AVENUE, BALDWIN, L.I., N.Y. © BAldwin 3-1110 
HEAT TREATING EQUIPMENT SPECIALISTS SINCE 1911 


= 


(Continued on page 40) 
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(Continued from page 39) 





Time t 


min. 


48 


Cooling from 800 — 1000°C 





1470 — 1830°F 
Temperature of the bath 200 — 300°C 
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390 —570°F 
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24 





16 
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oa 


























ee 





0 4 1'/a 


21/2 


314 443/512 


Dimension inch. 


Fig. 8—Graph showing the shortest time required for the equalization of temperature 
in cylindrical steel specimens of different diameters. They have been heated to harden- 
ing temperature and quenched in a bath of molten salt without circulation of the liquid. 
The graph is applicable to all steels, whether unalloyed or alloyed. 


Table | 


Size Austenitizing Temp. 
inches Temp. of bath 
max. I F 


1% 1510 440 
4 1830 440 


Time Hardness Re 
in bath 
minutes 


surface core 


=) 63 60 


30 63 63 


Maximum size of hardening by step-quenching. 


Table Il 





Austenitizing 
— of bath 


inches °F 


Temperature 


Time Hardness 
in bath 


hours surface center 





1560 440 


11/4 





| 1490 440 
t 


4 60 60 


6 59 59 








Results of austempering SAE 01. 


is tougher than one that has been 
hardened and tempered to the same 
hardness by other methods. ) 

Accuracy of size is very good and 
all stresses are relieved. 

The method is, however, re- 
stricted to small sizes as far as low 
alloy steels are concerned; with me- 
dium alloy steels the range of suit- 
able sizes is wider. With high alloy 


40 


steels the length of time necesssary 
for complete transformation — be- 
comes too long and uneconomical. 
Austempering is applied to small 
tools requiring exceptional tough- 
ness combined with reasonable 
hardness and for small construc- 
tional components in general. 
Table II shows results of austem- 
pering obtained with SAE O1 tool 


steel. @ @ @ 


NEWS TO HEAT TREATERS 

(Continued from page 36) 

heat treatment. Specific physicals 
can be emphasized as desired merely 
by careful control of heat treatment 
procedures. Missile castings now 
being poured by Rolle in this new 
alloy regularly exceed the physicals 
specified in MIL-C-21180A. 


For further information circle No, 14 


TRANSISTORIZED TESTING 
INSTRUMENT 

A new portable eddy current in- 
strument has recently been added 
to the group of testing systems 
available from Magnaflux Corpora- 
tion, Chicago. By accurately meas- 
uring electrical conductivity, the 
battery-powered Magnatest FM-110 
Conductivity Meter performs a 
variety of testing jobs, including the 
determination of hardness, alloy, 
and heat treat condition; sorting 
mixed nonmagnetic metals; check- 
ing tensile strength of aluminum; 
investigating fire damage to air- 
craft; and many others. Readings 
can be taken on a comparative basis 
using known samples, or in absolute 
electrical conductivity units as a 
percent of the International An- 
nealed Copper Standard. 


The FM-110 induces eddy cur- 
rents within the test piece by means 
of a 42” diameter hand-held probe. 
These currents affect the impedance 
of the probe coil as a function of 
the conductivity of the material. 
With the probe on one side of the 
test piece, the large knob is turned 
to zero the meter and conductivity 
is read on the left-hand scale. 


For further information circle No. 15 
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HEAT TREATING SALES GAIN 


If you've been thinking about 
ordering a heat treating furnace or 
an induction unit, it might be a 
good idea to get your inquiry out 
right now. 

For this industry is definitely 
sharing in metalworking’s new buy- 
ing surge. Some furnace builders 
are now booked through October. 
A few months ago these shops were 
creaking along with skeleton forces 
and backlogs you could put in your 
eye. Overtime is up, some find en- 
gineers scarce. 

Meeting in May at Hot Springs, 
Virginia, members of the Industrial 
Heating Equipment Association 
were more optimistic than they’ve 
been in years. So far, the buying 
wave has not yet hit all builders. 
Except for steel company orders, 
there is room for improvement. But 
April was a whopper. 

Furnace orders for the first four 
months of 1959, at some $25.7 mil- 
lion, are nearly double the $13.2 
million figure for the same period 
of 1958. And inquiries are on the 
increase. April orders alone topped 
those booked during the entire first 
quarter of this year. 

Induction heating equipment has 
posted big gains too. January-April 
1959 volume amounted to $4,- 
150,000—against $1,812,000 in the 
first quarter of last year. 

In that field, where steel industry 
buying is a minor factor, improve- 
ment has been fairly general. W. E. 
Benninghoff, who is Vice President 
of the Ohio Crankshaft Company, 
and General Manager of Tocco; and 
J. A. Logan, head of the newly- 
merged Ajax-Magnethermic Corpo- 
ration, are both optimistic about the 
order outlook. Their backlogs are 
at least double what they were at 
the beginning of the year. 

H. M. Heyn, President, Surface 
Combustion Corporation, remarked, 
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ABSTRACTS 


“We have budgeted for 25 per cent 
more business than we had last year. 
Modernization is paying off for the 
steel mills. The situation in auto- 
motive and farm equipment is a bit 
different. We're getting some ob- 
solescence business — but their 
plants are so modern now that we 
don’t look for a big push until they 
need more volume.” 

R. A. Schoenfeld, Vice President, 
Industrial Division, Lindberg Engi- 
neering Company, said that business 
has picked up across the board, par- 
ticularly in steel, ceramics, and non- 
ferrous. Lindberg now has a six- 
month backlog. 

The chemical industry has a lot 
of new projects in mind, T. H. 
Wickwire, President of Trent, Inc., 


noted. Some are fully engineered 
and ready to go. When and if they 
turn these loose, he feels that it will 
mean quite a boost in many areas. 

Still to be heard from in volume 
is the automobile industry. Some of 
the heating equipment executives at 
the meeting report a few orders from 
that area; others say it’s still flat. 

Export orders for furnaces con- 
tinued their climb during 1958 and 
the first quarter of 1959—a trend 
which began in 1957. 

First quarter "59 exports of fur- 
naces totaled $2,262,000 compared 
to $1,508,000 in the same 1958 
period. And induction equipment 
exports, at $310,000, were double 
those in the first quarter of 1958. 
Source: THE IRON AGE 


You Get Better Results 


HEAT TREATING! 





@ Use the NIAGARA AERO HEAT 
EXCHANGER to control the temper- 
ature of your quench bath and you re- 
move the heat at its rate of input, always 


quenching at the exact temperature that 


will give your product the best physical 


properties. 


The Niagara Aero Heat Exchanger 
transfers the heat to atmospheric 
air by evaporative cooling. It ex- 
tends your quenching capacity 
without using extra water. It pays 


for itself with water savings. 


You can cool and hold accurately 


the temperature of all fluids, gases, 
air, water, oils, solutions, chemicals 
for processes and coolants for me- 
chanical and electrical equipment. 
You get closed system cooling, free 
from dirt and scale. 


Write for Bulletins 120, 124, 132 


NIAGARA BLOWER COMPANY 


Dept. MG-8, 


405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U.S. and Canada 











| AM A DOLLAR BILL 
| WANT TO FILE A COMPLAINT! 


I have more friends in this country than 
anybody else, but you’d never know 
it. I get the feeling America has 
told me to go fly a kite. 


I have built, furnished, heated and paid 
the taxes on more homes than anybody 
in history. 


I have put shoes on your rambunctious 
sons and pretty dresses on your 
smiling daughters. 


I am equally at home in a cookie jar, 
a hip pocket or the First National 
Bank. 


I have built more factories, plowed more 
fields, fed more hogs, paved more 
highways than anyone I know. 


I paid for your first bottle of milk 
when you were a baby and I could 
be your most dependable friend 
when you get old and retire. 


I could, but I’m not indestructible. 
Inflation could just about ruin me. 


I want help. Bankers, financial men 
and others have tried, but they 
cannot prevent inflation by themselves. 


I want some additional clear-thinking 
citizens to help keep up my strength. 


I want to be healthy so I can live up to 


my famous slogan, “Sound as a dollar.” 


—Newsweek Magazine 


























The 
Metal Treating Institute 


lo YS 


SF 


Annual 


Achievement Award 





The award is made at the discretion of 
a Committee appointed to select the 
Best Article appearing in METAL 
TREATING magazine or Lecture pre- 
sented at any meeting of the Institute. 


The award consists of the presentation 
of an engraved plaque and $100.00 in 
cash, 


This year’s award will be presented 
at the 1959 Annual Meeting of the 
Institute, and all Articles appearing in 
any issue of METAL TREATING from 
September-October 1958 to July-Au- 
gust 1959 or any Lectures presented 
at the 1958 Annual and 1959 Spring 
Meetings are eligible for consideration. 


AWARD COMMITTEE— 


K. U. Jenks, President, Metal Treating Institute 
H. C. Knerr, Chairman, Publication Committee 
L. G. Field, Fred Heinzelman, Jr., N. R. Hodgson, 
Michael Kober, C. R. Weir 
Members, Publication Committee 
C. E. Herington, Editor, METAL TREATING 
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THE WHY AND HOW 
OF QUENCHING 


(Continued from page 7) 


products, usually 50 per cent martensite. The calcula- 
tion of hardenability from the chemical composition of 
the steel involves the use of an infinite value of H re- 
sulting in a Dy value of the steel. This is called the 
ideal diameter of this heat of steel and is the diameter 
of a bar of this steel which will produce a structure of 
50 per cent martensite at the center of the bar when 
quenched into a bath where H =o .Dc isthe diameter | 

! ent Portable 
of a bar of this steel which will harden to 50 per cent 
martensite at the center when quenched into a bath ‘ ~ <a . 
where H is less than infinity. Therefore it is obvious oo the spot Rockwell readings 
that a given heat of steel can only have one value of Dy, ie ee ee ae 
but many values of Dc depending upon the H value of bench, save the cost of sectioning, eliminate errors due to 


i need for conversion of other scales to Rockwell hardness 
the quenching bath. However, as shown above, the H numbers. Large dial markings are in standard red and 


value of a given quenching bath is a function of the : r ques ae ae pol = — Ba 
diameter of the bar being quenched. standard indentors, loads — no scale conversions required. 
i FOR A DEMONSTRATION, WRITE Dept. MT-759 

Many useful correlations have been developed be- 


tween Dy values, end-quench distance on the Jominy | Riehle TESTING MACHINES 


hardenability bar, and depth of hardening below the 

; : : ‘ ‘ _ A DIVISION OF 

surface of a given bar diameter. Most of these correla- A ° Mz hi i Metals, Inc. 
tions have been arrived at from the mathematical cal- | EAST MOLINE, ILL. 

culation standpoint assuming the severity of quench, 

H, and the diffusivity, a, were constant. The severity 

of quench, H, values suggested for oil and water, for 

no circulation to violent circulation, are 0.25 to 1.1, 


and 0.9 to 4 respectively. However, these values are | MOVE i] FASTER 
known to be low for small size bars, that is, less than | 


1” diameter, and high for large size bars. | } ».-over any surface! 
The intent of this article has not been to discredit | 

hardenability calculations and the useful correlations 
which have been derived utilizing various assumptions. 
The intent, on the other hand, has been to review these 
assumptions and to call attention to the limitations that 
these assumptions have placed upon hardenability con- 
siderations. It must be remembered that the problem 
of quenching and hardenability has been approached 
from the heat flow concept utilizing several assumptions, 
and the only justification for this approach is that ac- 
tual practice, within reasonable limits, substantiates the 
heat-flow calculations standpoint. ¢ @ © 
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The New WIRETEX Mode! B-1 TRAY for 
pusher and horizontal type furnaces is 
designed to cut “moving” costs. Tapered 
runners permit riding over the roughest sur- 
face and obstructions freely. Compact! 
Rugged arc (not pressure welded) welded 


‘ . construction assures a long life under the 
Here’s why you can have confidence rer avec el 

















. . 7 -- 

in America’s future! P” Standard units: 34” long, 22” wide, 6” high. 
TAPERED RUNNERS Other sizes, all metals and alloys available. 
U. S. population has doubled in the last 50 years! Call WIRETEX for all your heat treating 
And our prosperity curve has always followed fixtures, and save. 

our population curve. There’s a new wave of 
opportunity coming and smart people are getting 


Specialists in Processing Carriers Since 1932. 


ready for it. goog 'p GREEEEEEEPSEEEEEEESERE 16 Mason Street, 
. a mfg. €0., sridgeport 5, conn. 
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QUALITY CONTROL STANDARDS 

Three basic quality control stand- 
ards newly brought up to date have 
been approved as American Stand- 
ards by the American Standards 
Association. Formerly American 
War Standards, they are “Guide for 
Quality Control,” Z1.1-1958; “Con- 
trol Chart Method of Analyzing 
Data,” Z1.2-1958, and “Control 
Chart Method of Controlling Qual- 
ity During Production,” Z1.3-1958. 
The new American Standards, spon- 
sored by the American Society for 
Quality Control, were accepted by 
49 national organizations substan- 
tially concerned with the scopes 
and provisions of the standards. 

American Standard Z1.1 outlines 
the basic concepts and philosophy 
of the Shewhart control chart. Z1.2 
provides methods for using the con- 
trol chart in the analysis of data. 
Z1.3 provides methods for using 
the chart in the active control of 
quality during production. 

Step-by-step procedures are given 
along with examples of application. 
The standards also provide a defi- 
nite criterion for judging the charac- 
ter and quantity of information 
needed to insure that a process is 
in a state of statistical control. With 
such control, the quality of the re- 
sulting product will have minimum 
variability and may be predicted 
with the highest degree of assur- 
ance. 

These standards also carry the 
American Society for Quality Con- 
trol designations ASQC Std BI- 
1958, ASQC Std B2-1958, and 
ASQC Std B3-1958. Copies may 
be obtained from the American 
Standards Association, Dept PR 72, 
70 East 45th Street, New York 17, 
N.Y. Z1.1-1958 and Z1.2-1958 
are combined in one publication and 
cost $2.25; Z1.3-1958 costs $2.50. 
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HIGH TEMPERATURE 
CARBURIZING 
Ipsen Industries, Inc., Rockford, 


Ill., is offering an 8-page reprint of 
an article which was published in 
the January-February 1959 issue of 
Metal Treating entitled “High Tem- 
perature Carburizing” by H. N. 
Ipsen. 

For further information circle No. 16 

COST ACCOUNTING FOR 
HEAT TREATING 


The Metal Treating Institute, 


New Rochelle, New York, has pub- 
lished and is offering a 16-page re- 
print of a series of four papers 
prepared by the Cost Accounting 
Committee of the Institute in order 
to provide a basic cost accounting 
system for heat treating operations. 


The titles of the individual ar- 
ticles bound together in this 16- 
page booklet are as follows: 

“Determination of Expenses” 

“Allocation of Expenses” 

“Determination of Unit Costs” 

“Application of Unit Costs” 

For further information circle No. 17 


REPRINT AVAILABLE 

The American Gas Furnace Co., 
Elizabeth, N.J., is offering an 8- 
page reprint of an article which ap- 
peared in the January-February 
1959 issue of Metal Treating en- 
titled “Economic Advantages of 
Gas-Fired Heat Treating Furnaces” 
by F. C. Schaefer. 


For further information circle No. 18 


INDUCTION BRAZING AND 
SOLDERING 

Another issue of High Frequency 
Review is now available. This 12- 
page illustrated booklet is published 
by the Lepel High Frequency Lab- 
oratories, Inc., and this issue fea- 
tures several articles on the general 
subject of “High Frequency Induc- 
tion Brazing and Soldering.” 
For further information circle No. 19 


ELECTRIC PROCESS HEATERS 

A new 64-page catalog pub- 
lished by Edwin L. Wiegand Co., 
Pittsburgh, illustrates the complete 
line of Chromalox Electric Process 
Heaters and describes their many 
uses. This is said to represent the 
most complete stock of electric 
process heaters in the world—over 
15,000 types of heaters to fit most 
heating needs. 

Also included is a comprehensive 
application section and a technic~l 
section to aid in accurate calcula- 
tion of heating requirements. Each 
product is illustrated and described 
with lists of types, sizes and ratings. 


For further information circle No. 20 


REFRACTORIES 
An 8-page illustrated booklet is 
available from the Refractories Di- 
vision of the Carborundum Com- 
pany entitled Refractories—Key 
Components in Equipment. 
For further information circle No. 21 


ATOMIC INDUSTRY DIRECTORY 

Metals and products and compo- 
nents made of metal figure in 35 
out of the 40 major classifications 
in the 1959 Atomic Industry Direc- 
tory of Products, Equipment and 
Services just published by the 
Atomic Industrial Forum, the asso- 
ciation of the nuclear industry. The 
132-page book provides data in 
depth through product and service 
profiles of more than 200 industrial 
organizations in the nuclear field. 

In addition to its 40 major classi- 
fications for products, equipment 
and services, there are 130 sub- 
categories in the cross-index. The 
directory which serves as both a 
buying and marketing guide is avail- 
able at $2.50 per copy from the 
Forum at 3 East 54th Street, New 
York 22, New York—Attention, 
Department M. 
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INFRARED HEAT TREATING 

A 48-page technical _ bulletin, 
published by The A. F. Holden Co., 
Detroit metallurgists, describes the 
firm’s new luminous wall combus- 
tion system for gas-fired, infrared 
heat treating furnaces. 

Titled “Instantaneous Heat,” it 
sets forth in layman’s words the re- 
search story behind the luminous 
wall development, what it is, how 
it works, its present and future ap- 
plications, versatility, and a glossary 
of terms used. 


Also included are numerous 


drawings and prints, for the metal- 
lurgist and heat treating engineer, 
to substantiate the system’s unique 
claim to rapid starting, rapid cool- 
ing, and rapid restarting. 


For further information circle No, 22 


HEAT TREATING BOOKLETS 

General Electric Company, Sche- 
nectady, has published several illus- 
trated booklets which describe 
various heat treating processes and 
equipment. 

Please circle the item number for 
the ones in which you are interested 
on the Readers’ Service Card: 


How to Get the Best Results 
from Sintering Furnaces 
Circle No. 23 
Protective Atmospheres with In- 
dustrial Furnaces 
Circle No. 24 
How to Braze Stainless Steel 
Circle No. 25 


PROS AND CONS OF LEASING 

A 20-page booklet has been pub- 
lished by The Foundation for Man- 
agement Research, Inc., which com- 
piles the results of a study which 
was made by them for the benefit 
of smaller manufacturers. 

The booklet entitled The Pros 
and Cons of Leasing explains what 
leasing has to offer smaller business. 
According to the Foundation, 97 
per cent of the manufacturing firms 
in the United States have fewer than 
500 employees, and as for distribu- 
tion and retailing, most of the com- 
panies in those lines are also small 
and medium-sized enterprises. 


For further information circle No. 26 


JULY-AUGUST 1959 


GUIDE FOR COST COMPARISON 
OF METAL PARTS FINISHING 


An informative new cost guide 
is now available to manufacturers 
of products fully or partially fabri- 
cated from metal. It is known as 
the Metal Parts Finishing Cost 
Guide and is especially designed for 
determining and comparing costs 
involved in metals finishing proce- 
dures: (1) on premises finishing of 
parts, (2) off premises finishing of 
parts, and (3) use of pre-finished 
metals. 

Correctly used, the guide can be 
of invaluable assistance in pinpoint- 
ing production cost savings. It pre- 
sents accurate and important cost 
factors not revealed in “typical 
studies,” surveys, or averages. Com- 
parative figures are confined to the 
individual operation or sequence of 
operations for which the guide is 
used. They take into full account 
not only raw material prices, but 
also hidden costs and unrecognized 
expenses that are frequently over- 
looked when comparing metal fin- 
ishing costs. 


For further information circle No. 27 


PROTECTIVE COATING FOR 
METALS 


A brochure describing the Flame 
Ceramic Process of protecting met- 
als against temperatures up to 
5500°F has been issued by Conti- 
nental Coatings Corporation, Cleve- 
land. 

Continental holds an exclusive 
license for the Flame Ceramic 
Process from Armour Research 
Foundation of Illinois Institute of 
Technology, Chicago, developer of 
the process. 

It deals also with the current 
coating of the combustor of the ram- 
jet engine for the supersonic talos 
missile, now in production for the 
U.S. Navy with Continental’s FCA- 
11 aluminum oxide, and the coating 
of piston crowns, cylinder-heads and 
valves for EMD railway diesels of 
the Chicago & Eastern Illinois Rail- 
road with rare earth oxides. 


For further information circle No. 28 


HEAT TREATING OVENS 

The Turnkey Engineering Com- 
pany, Inc., South Gate, Calif., is 
offering a 12-page illustrated book- 
let which explains its line of heat 
treating ovens for stress relieving, 
hydrogen embrittlement applica- 
tions, and the treatment of steel, 
aluminum and magnesium parts. 


For further information circle No. 29 


EQUIPMENT HANDBOOK 
AVAILABLE 


Precision Equipment Co. who 
regularly publishes a pocket-sized 
Equipment Manual as a guide to ex- 
ecutive planning, is now making to 
our readers a special introductory 
offer of a free one-year’s subscrip- 
tion to this Manual. 


In the Equipment Manual is 
described and illustrated the newest 
products and inventions for both 
plant and office. They include a 
wide selection of workbenches, the 
newest developments in adjustable 
steel shelving, new equipment and 
material handling inventions. 


For further information circle No. 30 





OPPORTUNITY — 
METALLURGISTS 


Detroit commercial heat treating 
firm has immediate opportunity to 
work toward a top management posi- 
tion with the following requirements: 

Metallurgical Degree . . . under 40 
. « + professional experience with use 
of atmospheres in the heat treatment 
of ferrous and exotic alloys . 
supervisory and/or sales experience. 


Send resume to: 
BOX #104 
METAL TREATING INSTITUTE 
271 North Ave. New Rochelle, N.Y. 








EQUIPMENT AVAILABLE 


All Types 
SAND BLAST EQUIPMENT 


Bought—Sold—Traded 
Pangborn—Wheelabrators, etc. 
Guaranteed Machines 
Installed—Built to Specifications 


Write or Call 


DIAMOND SALES, INC. 


5654 W. Jefferson 
Detroit 9, Michigan 
Vi 3-6750 

















EQUIPMENT and MATERIALS 
DIRECTORY 


AMMONIA, ANHYDROUS 


ARMOUR INDUSTRIAL CHEMICAL COMPANY 
DIVISION OF ARMOUR AND COMPANY 
110 North Wacker Drive 

Chicago 6, Illinois 


AMMONIA STORAGE EQUIPMENT 


ARMOUR INDUSTRIAL CHEMICAL COMPANY 
DIVISION OF ARMOUR AND COMPANY 
110 North Wacker Drive 

Chicago 6, Illinois 


Cc. I. HAYES, INC. 
816 Wellington Avenue 
Cranston 10, Rhode Island 


CARBURIZING COMPOUNDS 


PARK CHEMICAL COMPANY 
8074 Military Avenue 
Detroit 4, Michigan 


EVAPORATIVE COOLING 


NIAGARA BLOWER COMPANY 
405 Lexington Avenue 
New York 17, New York 


FABRICATION 
(Heat & Corrosion Resistant) 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


GENERAL ALLOYS COMPANY 
403 West First Street 
Boston 27, Massachusetts 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 


16 Mason Street 
Bridgeport 5, Connecticut 


FIXTURES 
AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 
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ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


GENERAL ALLOYS COMPANY 
403 West First Street 
Boston 27, Massachusetts 


INTERNATIONAL NICKEL CO., INC 
67 Wall Street 
New York 5, New York 


ROLCCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FLAME HARDENING 


META-DYNAMICS DIVISION 
THE CINCINNATI MILLING 
MACHINE COMPANY 

4701 Marburg Avenue 
Cincinnati 9, Ohio 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FLOW MEASUREMENT 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


FURNACES 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


C. 1. HAYES, INC. 
816 Wellington Avenue 
Cranston 10, Rhode Island 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


PACIFIC SCIENTIFIC COMPANY 
P. ©. Box 22019 
los Angeles 22, California 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FURNACES (Salt Bath) 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


FURNACES (Vacuum) 


Cc. 1. HAYES, INC. 
816 Wellington Avenue 
Cranston 10, Rhode Island 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


NEW YORK AIR BRAKE COMPANY 
KINNEY MFG. DIVISION 

3594 D Washington Street 

Boston 30, Massachusetts 


PACIFIC SCIENTIFIC COMPANY 
P. ©. Box 22019 
los Angeles 22, California 
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EQUIPMENT AND MATERIALS DIRECTORY (Continued) 





GAS BURNERS & TORCHES 


CHARLES A. HONES, INC. 
Baldwin, Lt. I., N. Y. 


GAS GENERATORS 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


Cc. 1. HAYES, INC. 
816 Wellington Avenve 
Cranston 10, Rhode Island 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, llinois 


PACIFIC SCIENTIFIC COMPANY 


P. O. Box 22019 
Los Angeles 22, California 


GAS MIXING EQUIPMENT 
WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 
GASES 
ARMOUR INDUSTRIAL CHEMICAL COMPANY 
DIVISION OF ARMOUR AND COMPANY 
110 North Wacker Drive 
Chicago, Illinois 
HARDNESS TESTERS 


WILSON MECHANICAL INSTRUMENT DIV. 


AMERICAN CHAIN & CABLE COMPANY, INC. 


230 Park Avenue 
New York 17, New York 


HEAT EXCHANGERS 


NIAGARA BLOWER COMPANY 
405 Lexington Avenue 
New York 17, New York 


HEATING ELEMENTS 
(Non-Metallic) 


NORTON COMPANY 
622 New Bond Street 
Worcester 6, Massachusetts 
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HIGH TEMPERATURE FANS 


GARDEN CITY FAN COMPANY 
801 North Eighth Street 
Niles, Michigan 


INDUCTION HARDENING 


META-DYNAMICS DIVISION 
THE CINCINNATI MILLING 
MACHINE COMPANY 

4701 Marburg Avenve 
Cincinnati 9, Ohio 


METAL FINISHING 


HEATBATH CORPORATION 
P.O. Box 78 
Springfield 1, Massachusetts 


PROTECTIVE COATINGS 


MARKAL COMPANY 
3102 W. Carroll Avenue 
Chicago 12, Illinois 


PARK CHEMICAL COMPANY 
8074 Military Avenve 
Detroit 4, Michigan 


QUENCH BATH TEMPERATURE 
CONTROLS 


NIAGARA BLOWER COMPANY 
405 Lexington Avenue 
New York 17, New York 


QUENCHING OILS 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8074 Military Avenue 
Detroit 4, Michigan 


SINCLAIR REFINING COMPANY 


SUN OIL COMPANY 
INDUSTRIAL PRODUCTS DEPARTMENT 
Philadelphia 2, Pennsylvania 


REFRACTORIES 


NORTON COMPANY 
622 New Bond Street 
Worcester 6, Massachusetts 


SALTS (Heat Treating) 


AMERICAN CYANAMID COMPANY 
PROCESS CHEMICALS DEPARTMENT 
30 Rockefeller Plaza 

New York 20, New York 


HEATBATH CORPORATION 
P.O. Box 78 
Springfield 1, Massachusetts 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8074 Military Avenue 
Detroit 4, Michigan 


SPECIAL CONTROL EQUIPMENT 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


TEMPERATURE CONTROLS 


MARKAL COMPANY 
3102 West Carroll Avenve, 


Chicago '2, Ilinois 
WEST INSTRUMENT CORPORATION 


TESTING EQUIPMENT 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
Los Angeles 22, California 


RIEHLE TESTING MACHINES DIVISION 
AMERICAN MACHINE AND METALS, INC. 
East Moline, Illinois 


WILSON MECHANICAL INSTRUMENT DIV. 
AMERICAN CHAIN & CABLE COMPANY, INC. 
230 Park Avenve 

New York 17, New York 


TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 











. . these Stanwood Baskets 
were built to fit the parts 
being handled. 


Show Stanwood Engineers the part 

you want to heat treat and they will 

design a container to give you maxi-~- No. 349. These versatile stacking 
mum capacity, greater efficiency and baskets are giving splendid service 
utmost economy—baskets, trays, fix- user reports, 

tures, retorts, muffles, carburizing 

boxes, pots. Send for catalog. Stan- 

wood Corporation, 4825 W. 

Cortland St., Chicago 39, Il. 


ToT 


THK T ’ 
| H > No. 362 Cor-Wal 





Basket for carburizing 
furnace. They provide many 
more trips through the furnace. 

















STANWOOD 


BIG NAME TREATING 
No. 351. Heavy duty basket— CONTAINERS 
easy to load, easy to handle. 
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Quenching... 
hardness... 
and 

how to 

save money 








Spotty hardness can be a costly problem. The 
solution is a quenching oil that permits maximum 
uniformity of hardness. Sinclair QUENCHOL 521 is 
unexcelled in this respect. It has a reputation, too, 
for increasing the depth and the degree of hardness. 
When you try it, you'll find QUENCHOL 52! 
surprisingly Superior on all classes of steels. 

Refill now. Next time management asks how you've 
cut costs, tell them you’ve switched to Sinclair— 

and show them the results. 


Find out more about QUENCHOL. Call 
your nearest Sinclair Representative or 
write Sinclair Refining Company, 
Technical Service Division, 


QUENCHOL Quenching Oils 











There’s no obligation. 





PROCESSING 
COSTS CUT IN HALF! 


Processing costs were reduced 50% 
by this Ajax Cataract Quench in- 
stallation. A1S1-8615 steel spindles 
are simultaneously carburized and 
martempered with one heating of 
the work, Write for Ajax Case 
History Bulletin 700. 


Select the Exact Isothermal - 
Quench Rate You Need. .... 


REPRODUCE IT AT WILL! 


Complete control of quenching severity plus easy re- 
6” chats ‘eobeain produceability are keynotes of the pump-operated Ajax 
Salt Bath Cataract Quench Furnace. A simple setting of 
are martempered and sections the variable-speed pump drive adjusts the flow of molten 
up to 1%” are austempered salt to any desired rate for slow or rapid quenching. Even 
commercially in Ajax Cataract the direction of flow can be reversed .. . a feature that 
Quench Furnaces like these. has proved highly useful in certain critical quenching 
operations. 

With this new Ajax Furnace, any steel that can be 
hardened satisfactorily in oil can now be austempered or 
martempered—with all the advantages that only salt bath 
quenching can give. 

Uniform hardness is assured. Quench cracks are elim- 
inated. Distortion is so negligible that finish machining 
of parts can usually be completed before they are hard- 
ened. Toughness and ductility are increased. 


Write for Ajax Isothermal Quench Bulletin 


JAX 


TG RENI 








AJAX ELECTRIC COMPANY | H U 


940 Frankford Avenue Philadelphia 23, Pa. SALT BATH FURNACES 
(Internally heated. Electric and Gas-Fired Types) 





Leaders in Salt Bath Progress since 1936 3 











